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PROTEINS IN HEALTH AND DISEASE.’ 


By F. S. HAansMAnN, 
Sydney. 


My contribution will be limited to a consideration of the 
physiology of the proteins present in the circulating 
plasma. In order to orientate the subject matter I intend 
firstly to outline the components of protein, and next to 
discuss how and where the protein molecule is built up, 
indicating something of their gross structure and special 
qualities; lastly we will turn to a consideration of the main 
features of the various fractions of the plasma proteins 
which have been brought into being by the ingenuity of the 
chemist. Here and there it will be necessary to tell some- 
thing of the tools used in studying the protein fractions. 
As far as possible I have omitted names of the workers in 
order to preserve clarity, but I hasten to assure you that I 
have admired the excellent work of the many scientists in 
numerous fields who have contributed to our knowledge 
of this complex but absorbingly interesting subject. 


The Components of Protein. 

Basically proteins are built up vf aggregates of amino- 
acids of which 23 of primary importance have so far been 
identified? The amino-acids can be grouped in several 
ways. They are all a amino-acids, that is to say, the amino 
or NH, group is always attached to the same carbon atom 
as carries the carboxyl or COOH group. An example is 
alanine (Figure I). It is the COOH group that confers the 
acidic properties and the NH, group that confers the basic 
or alkaline properties on the amino-acid. 





at a meeting of the New South Wales Branch of the 
British “Medical Association on August 28, 1947. 


2As norleucine has recently been proved to be dl-leucine, 
the list is reduced to 22. 


Next they can be grouped according to the series of 
organic compounds to which their radical (that is, the part 
of the molecule distal to the a carbon atom) belongs. Thus 
we have: 

1. The fatty acid or aliphatic series, of which the 
representatives are glycine, alanine, serine, threonine, 
valine, leucine and iso-leucine. An example is glycine 
(Figure II). 

2. The aromatic or benzine ring series, the representa- 
tives being phenylalanine and tyrosine. An example is 
tyrosine (Figure III). 
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Figure I. (Alanine.) Ficurse Il. (Glycine.) 

8. The sulphur-containing series, the representatives 
being cystine and methionine. An example is methionine 
(Figure IV). 

4. The heterocyclic amino-acids, the representatives being 
tryptophane, proline and hydroxyproline. An example is 
tryptophane (Figure V). 

Amino-acids are further grouped according to their 
reaction in solution. Though each amino-acid can act as 
a base or an acid in chemical reactions, the examples so 
far considered form neutral solutions; but some amino- 
acids have a second amino group and they are alkaline in 
reaction. Representatives are arginine, citrulline, lysine, 
hydroxylysine and _ histidine. An example is lysine 


(Figure VI). 
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Then there are amino-acids that have an excess of 
carboxyl groups; these are acid in reaction. Representa- 
tives are glutamic acid, hydroxyglutamic acid and aspartic 
acid. An example is aspartic acid (Figure VII). 

Lastly there is the biological classification as to whether 
or not they can be synthesized by the rat. Amino-acids 
that cannot be synthesized are called “essential” or 
“indispensable”; those that can be synthesized are “non- 
essential” or “dispensable”; but it must be clearly under- 
stood that all the amino-acids are essential, indispensable 
constituents of animal protein. 

The “essential” amino-acids have representatives in each 
of the groups detailed above except the acid amino-acid 
group. The “essential” amino-acids are as follows: (i) 
aliphatic series: threonine, valine, leucine, iso-leucine; 
(ii) aromatic series: phenylalanine,. tryptophane; (iii) 
sulphur-containing amino-acids: methionine; (iv) basic 
amino-acids: arginine, lysine, histidine. 


H 
t 


HO Z=> CH, - C - COOH 
t 


NH 


Ficure III. (Tyrosine.) 


The Basic Structure of the Protein Molecule. 


To form the basic structure of a protein molecule, the 
amino-acids are linked together in a specific manner which 
is called the “peptide linkage”. In it the carboxyl group 
of one amino-acid is combined with the amino: group of 
another amino-acid with the loss of a molecule of water 
(Figure VIII); the dipeptide which results has lost one 
of its acid charges and one of its basic charges and is 
theréby left in general with half of the original electrical 
charge. 

By further similar linkages amino-acids can be condensed 
into long chains and a typical protein molecule has at 
least several hundred such linkages. Thus albumin which 
is a relatively small molecule has something of the order 
of 600 amino-acids per mole, while y globulin has some 
1500 per mole. 

The chemical changes involved in the formation of a 
peptide linkage are not known, but recent evidence 
indicates that they involve an oxidative exergonic reaction 


H 2 
! = ee 
H-C-S-+-C€-C-C- COOH 
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Ficurp IV. (Methionine.) 

in which carbohydrate is required to provide energy and 
an enzymic system determines the specific combination of 
amino-acids. We have no knowledge of the factors that 
determine the amino-acid pattern of the various proteins, 
but it is obvious that the function of any particular protein 
in a chemical sense must be related to the various amino- 
acids present, their relative numbers, their relative dis- 
tribution and the various bonds available in the radicals 
of the different amino-acids. 

It is obvious that there are infinite possibilities for 
patterns, but, in general, proteins of similar physical 
properties as regards molecular size and solubility have a 
somewhat similar overall composition. Nevertheless each 
protein has species specificity, as can be readily demon- 
strated by immunological procedures. Indeed, if we take 
into consideration the length of a protein chain, the 
presence of lipoid, carbohydrate, hormonal, immunological 

- and other prosthetic groups, all of which are in a state of 
flux, it is beyond question that each individual has his own 
specific protein pattern. 

















Though we will later be dealing with the properties of 
proteins to which specific names, such as albumin, globulin 
and euglobulin, have been given, we must be careful to 
remember that these substances are not present as such 
in the circulating blood, but that the plasma is a continuum 
of proteins, lipoids, carbohydrates and salts, the whole 
forming a single chemical entity in which there is pro- 
ceeding at all times an infinite number and an infinite 
variety of physico-chemical changes. Indeed, the plasma 
forms an excellent example of the Aristotelean conception 
of antipathies or opposites. 
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Figures V. (Tryptophane.) 


The Site and Mode of Production of Plasma Proteins. 

There is substantial evidence that hydrolysis of protein 
to amino-acids in the alimentary tract is not complete and 
that fairly long chains of polypeptides are absorbed. The 
enzymatic changes concerned in hydrolysis of proteins 
involve a severance of the link of carboxyl to amino group 
and the addition of water, that is, the reverse of the 
chemistry outlined above under peptide linkages, but the 
chemical changes involved are not of the same type. After 
absorption the protein digest passes to the liver. The liver 
is the site where the main bulk of the plasma protein 
molecule is made. Here also amino-acids not required for 


H H H H H 
ce pe Fe \ 
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NHp H H &# NH 


Figure VI. (Lysine.) 

protein construction are deaminized and converted into 
carbohydrate or fatty acids; here the amino group by a 
cycle of changes involving the enzyme arginase is converted 
to urea. — 

Experimental work on several species, particularly the 
dog, has proved that amino-acids are the essential building 
stones for the plasma proteins and for hemoglobin. By 
administration of the ten “essential” purified amino-acids, 
as the sole source of nitrogen, either orally or intra- 
venously, nitrogenous equilibrium and normal plasma 
protein level can be maintained, and after plasmophoresis 
(by which is meant the removal of blood and the return 


H OR 
Fc 
HOOC = C = C = COOH 
i 
H NHo 


Figure VII. (Aspartic acid.) 


of the washed red cells) the plasma proteins can be restored 
to a normal level, but in such cases it was found that the 
addition of glycine was necessary to maintain the weight 
of the animal. After bleeding without the return of the 
red cells, that is, when there is anemia plus hypo- 
proteinemia, highest priority is for hemoglobin production 
and red cells are restored before plasma proteins. 

It must be remembered that the quantity of the 
“essential” amino-acids administered in such experiments 
must be in excess of the amount of each that would be 
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required, calculated on the basis of their relative per- 
centage in the protein molecule. The excess has to provide 
for the synthesis of the so-called “unessential” amino-acids. 
The animal is unable to manufacture the amino group and 
the “unessential” amino-acids are just as necessary for 
the production of plasma proteins as the “essential” amino- 
acids. : 

The process by which the amino radical of one amino- 
acid is used in the production of another amino-acid is 
called transamination, and involves a good deal of chemical 
change and several enzyme systems. 

We must now use a simile. Let us regard the protein 
molecule as a concrete building. The liver is the worker 
in steel and concrete and delivers the building to the body 
for finishing. The “fittings” are to be thought of as 
prosthetic groups, but to some extent they determine 
actual modification of the protein molecule. These pros- 
thetic groups or “fittings” are provided by glands in the 
form of hormones, enzymes et cetera, and contributions 
are made by glands other than the so-called endocrine 
glands; for example, the kidneys, liver and spleen make 
contributions, the reticulo-endothelial system, lymph glands 
and lymphocytes contribute immune bodies.  Lipoids, 


H H 4H 
' , 


a code. 
NH, R 
carbohydrates, salts, vitamins and enzymes have also to be 
fitted in to form the complete molecule which in turn is 
tied into adjacent molecules like terraces of concrete 
buildings. 
The Stability of the Protein Molecule. 

As the plasma circulates, constant demands are made 
on it by the fixed tissues for radicals. of various types and 
this: causes changes in the protein molecules. It is thought 
that such demands are met by albumin molecules. Apart 
from this nutrition aspect it has been shown by the use 
of isotopes (an isotope is an atom whose atomic weight 
has been changed by one) that the protein molecule is in 
a constant state of flux. Chemical substances labelled with 
isotopes rapidly find their way into plasma proteins as 
integral parts of the molecule. Whether the whole chain 
of amino-acids has to be degraded or whether only 
individual molecules or radicals or amino-acids are affected 
is not known. 


The following experiment shows that foreign protein is ° 


treated differently from the plasma protein. Heidelberger 
et alii actively immunized a rabbit to type III pneumo- 
coccus, and then passively immunized the same rabbit to 
type I pneumococcus by the transfer of immune serum. 
Glycine labelled with N,, was then added to the rabbit’s 
diet, and after three days it was found that the serum 
proteins and the type III antibody contained N,,;; this 
proved that chemical synthetic changes had occurred in 
the serum and in the antibody produced by the rabbit, but 
no isotope was present in the type I pneumococcus anti- 
body. On the other hand, as far as is known, plasma 
proteins of the same species are not dealt with as foreign 
substances, but become part of the blood tissue—within 
limitations. 
The Plasma Proteins. 

We now pass to a consideration of the plasma proteins 
as entities. Several methods have been employed to 
separate various protein complexes, and, as these sub- 
stances are found to possess fairly constant molecular 
size and properties, they have been given names. The 
following methods are employed. 

1. Separation by the use of variations in solubility in 
different solutions of salt or of alcohol or in water. In 
these methods the concentration of the salt or of the 


| 
| 
| 
| 
| 
| 
| 





alcohol, the temperaturé, the hydrogen ion, and ionic con- 
centration are important factors. 

2. Separation by centrifugal force, that is, sedimentation. 
The ultracentrifuge is capable of very high speed, over 
30,000 revolutions per minute, and exerts a force 400,000 
times that of gravity. h 

3. Separation by electrophoresis. This method seems 
to be of the highest importance. It is the application of 
an external electric field of force to protein solutions in an 
apparatus of special type. In general the hydrogen ion 
and the ionic concentration are carefully controlled and 
suitable buffers are used. It was by such means that 
Tiselius was able to separate globulin into its a, 8 and y 
fractions. In such solutions it is found that protein 
molecules move with a characteristic velocity, and by 
somewhat ingenious methods it has been found possible 
to remove separate fractions which have then been further 
analysed. 
\ 4, Other methods. Other methods of studying the 
character of protein fractions are by the use of osmotic 
pressure, diffusion, viscosity and double refraction of flow. 

It must be understood that there is no evidence that 
protein fractions exist as such in the plasma, and also 


H H 
4 i 


+ HIN - C - COOHR = C - CONH - C - COOH + Hp0 
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that there is probably no limit to the number of fractions 
that can be separated. It is of interest in this regard 
that, although albumin appears as a single entity in the 
Tiselius electrophoresis apparatus, Hewitt by “salting out” 
has isolated three albumins, a cryst-albumin, a seroglycoid 


Figure VIII. 


| and a globoglycoid. 


Again .as regards pathological conditions the electro- 
phoretic pattern shows distinct changes from the normal 
and such changes vary with different disease conditions. 
Such changes in pattern mean changes in protein structure. 

The primary division of plasma proteins is into albumin, 
globulin and fibrinogen. The chief distinction between 
them is their molecular size and shape. The albumin 
molecule is considered to be very symmetrical, the 
fibrinogen molecule to be very elongated and the globulin 
molecules, particularly those of the y globulins, to be 
asymmetrical. The information in Table I may be of 
interest. 

Albumin. 

Albumin moves with high velocity in the electrophoretic 
field. It has a low viscosity and a high osmotic pressure 
which makes it valuable as a blood substitute. A 25% 
solution of albumin is no more viscous than whole ‘blood, 
but it has four times the osmotic pressure of plasma. It 
can be crystallized and is obtained 99% pure. It is thought 
that albumin is used by the fixed tissues for their protein 
requirements. 

Fibrinogen. 

, Fibrinogen is the precursor of fibrin which forms the 
stable white clot of blood. Fibrin is almost certainly 
formed by the union of the long fibrinogen molecules to 
form long fibrous needles which have been seen directly by 
microscopic and ultra-microscopic examination. However, 
the nature of the chemical change by which fibrinogen is 
converted into fibrin by thrombin is unknown. 


A Factor Concerned with the Clotting of Hemophilic 
Blood. 

A substance has been described, a euglobulin (that is, 
a protein insoluble in water but readily soluble in dilute 
salt solution, such as normal saline solution), which when 
added to hemophilic blood causes accelerated clotting; for 
example, a dose of 200 milligrammes given intravenously 
will reduce the clotting time to normal figures for a period 
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of some twenty-four hours. It does not reduce the clotting 
time of normal blood. The substance is unstable in 
solution and is heat labile. It is stable in the dry state 
at low temperatures. This substance is not prothrombin or 
thrombin and is different from tissue thromboplastin. A 
protein with similar physical properties present in hzemo- 
philic blood is inactive. 


TABLE I. 
Composition of Normal Plasma.* : 





Approximate 

Percentage |Approximate | Number of 
of Total Molecular | Aminoacids 
Protein. Weight. per Mole. 


Grammes 


Component. per Centum. 





Total plasma pro- 


teins i ‘ . 
Albumin .. a . " (600) 
Globulin— 

@.. 

er . 

- 
B: +B: 
Globulin total es 32-0 
(34-1) 


Fibrinogen es . 5:7 
(3-1) 


(171,000) (1,525) 
s 


(500,000) 




















1Figures without parentheses are from Leutscher: quoted by 
H. A. Abramson, L. S. Moyer and Manuel H. Gorin: “Electro- 
phoresis of Proteins”, 1942. Figures in parentheses are from 
Cohn and associates. 


The Globulins. 

In the y globulin fraction have been found the various 
immune bodies. Cohn and his associates investigated 
representative immune bodies and the following were found 
to be present in the y globulin fraction. 

1. Antibodies to pathogenic bacteria and their toxins 
as follows: diphtheria toxin, streptococcal erythrogenic 
toxin, H antigen of Eberthella typhi (the anti-O antibody 
was present in a different fraction). 


TABLE II. 
Substances Concerned with the Clotting of Blood. 





Substance. Nature of Substance. 





Fibrinogen Precursor of fibrin. 
Prothrombin .. | Precursor of thrombin y globulin fraction. 
Fibrinolytic enzyme precursor Y globulin fraction. 
Inhibitor of thrombin 8 globulin fraction. 
Inhibitor of fibrinolytic enzyme ic} globulin fraction. 
Factor concerned with clotting 


of hzemophilic blood A euglobulin. 











2. Antibodies to the following pathogenic virus diseases: 
influenza A, mumps, measles, poliomyelitis, infectious 
hepatitis. 

Work on the a and £ globulins has not been published in 
detail, but a description of various entities that have been 
investigated can be given. 


Isoagglutinins. 


The isoagglutinins were recovered in the same fraction 
as the vy globulins, but could be separated from them 
because they are euglobulins. The anti-A and anti-B blood 
group agglutinins and the anti-Rh agglutinins have been 
recovered. By suitable controlled absorption with B cells, 
group O blood can be used for the preparation of anti-A 
substance. It is interesting that anti-A, agglutinin pre- 

















pared. from group O blood is stronger than anti-A, 
agglutinin prepared from group B blood. 


Prothrombin. 


Prothrombin, the precursor of thrombin, has been 
isolated in apparently pure form and it is closely associated 
with the precursor of the fibrinolytic enzyme, which is 
considered by several- groups of workers to be activated 
by a kinase, and so becoming serum tryptase, which is a 
powerful proteolytic enzyme able to digest fibrinogen, fibrin 
clot and other proteins. This system is considered to be 
concerned in the conversion of prothrombin to thrombin, 
but itis normally held in check by another agent. 

Associated with the gs globulin fraction are lipoid pro- 
teins, carotinoid pigment, vitamin A, an oestrogen, an 
inhibitor of the fibrinolytic enzyme (see above) and an 
inhibitor of thrombin. 


Hypertensinogen. 

The precursor of hypertensin or angiotonin is found in 
the a globulin fraction. Hypertensinogen is converted by 
renin, an enzyme produced by the kidney. The active 
substance hypertensin is one important factor that controls 
blood pressure. 

In the a globulin fraction there is also contained lipo- 
protein, serum esterase and an iron-binding globulin. 


Conclusion. 

Here we must leave this brief review, but I hope I have 
made it obvious that tools have been found to unlock 
further treasures of knowledge. 

The following books and periodicals may be consulted by 
those seeking further information: 


Bibliography. ‘ 
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PROTEIN IN HEALTH AND DISEASE.* 





By A. W. Morrow, 
Sydney. 


PROTEIN IN HEALTH. 


PROTEIN is an essential component of all protoplasm, and 
is the principal constituent of the organic matrix of the 
human body. Enzymes and hormones may be regarded 
as specific proteins, and such phenomena as fluid balance, 
hemostasis, certain immune mechanisms and the like are 
intimately related to. protein metabolism and are depen- 
dent upon protein nutrition. The number of proteins is 
large, yet they are constructed of relatively few units, 
some twenty-two amino acids. Although they seem to play 
a static role, there is nevertheless a dynamic equilibrium 
between protein constituents and the amino acids in the 
body fluid. There is no fixed protein reserve; it is a labile 
supply. 

Protein and Amino Acid Requirements. 

At. present there is no agreement in regard to the 
quantitative requirements of the human body in respect 
to amino acids, although qualitatively the needs have been 
determined with reasonable certainty. Some ten of the 
twenty-two acids are regarded as essential, in that the 
body cannot manufacture these acids in sufficient amount 
to meet physiological requirements and thus they must 
be supplied from the food. 

With regard to protein, clinicians in general now accept 
Sherman’s estimate that approximately one gramme per 





1 Read at a meeting of the New South Wales Branch of the 


| British Medical Association on August 28, 1947. 
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kilogram of body weight is necessary for optimal nutrition 


in the normal adult, but there is little doubt that nitrogen ° 


equilibrium and good health can be maintained on much 
lower proportions, such as 0-5 gramme per kilogram of 
body weight. Chittenden even claimed that one quarter 
to one third of a gramme would suffice. However, the 
absorption of other nutrients is bound up with protein 
food intake, particularly that of vitamins of the B complex 
and of certain minerals, such as calcium, magnesium and 
phosphorus. Fat intake is likely to be deficient if protein 
intake is restricted. Thus it should be remembered that 
whilst nitrogen equilibrium may be maintained on a low 
intake, other deficiencies may develop unless their intake 
is supplemented. ~ 

The biological value of protein depends upon its content 
of amino acids, particularly those which are essential. 
As a rule proteins of animal origin, containing as they 
do most of the essential acids, possess a higher nutritional 
value than the commonly used vegetable proteins. How- 
ever, a properly selected vegetable protein diet can supply 
these essential acids, but the quantity required is much 
greater. Variety in protein intake is good nutritional 
practice, as one protein may supplement deficiencies of 
another protein source and hence furnish a sufficient 
quantity of essential amino acids. 


Man’s protein requirement does not vary greatly in 
relation to his degree of activity, but it does vary during 
other physiological states such as growth, pregnancy, 
lactation and old age. In Table I are set out the accepted 
American and British standards. 

From world dietetic surveys there appears to be 
reasonable proof that those races which exist on a 
reasonably high protein intake are more virile, have 
better physiques, are more energetic and less susceptible 
to infection, than those whose intake is less. 

Whilst overeating seems to be related to hypertension, 
there is no definite evidence that diets rich in protein in 
health lead to nephritis and hypertension. 


PROTEIN IN DISEASE. 


For years there has been an awareness of the ill-effects 
of dehydration,.of salt depletion and of carbohydrate and 


recent times. It is now recognized’ that amongst other 
defects protein deficiency will lead to delayed wound 
healing or to complete failure to heal, to delayed con- 
valescence, to edema affecting all tissues including the 
gastro-intestinal tract (thereby impairing gastro-intestinal 
absorption and producing anorexia, which aggravates the 
existing malnutrition), to anemia, to interference with 
hemostasis and immunity and to impaired renal and 
hepatic function. 

The common causes of protein deficiency have been 
summarized as follows: (i) insufficient intake of protein 
quantitatively and qualitatively; (ii) impaired digestion 
or absorption of protein foods—chronic diarrhea, gastro- 
colic fistula, chronic, peptic ulcer, chronic pancreatitis, 
sprue et cetera; (iii) inadequate synthesis of plasma 
protein—liver disease; (iv) increased breakdown of body 
protein stores—trauma, febrile states, disordered meta- 
bolism as in thyreotoxicosis and diabetes et cetera; 
(v) excessive loss of protein—nephrotic syndrome, ascites, 
hemorrhage, exudative lesions including wounds and 
burns. 

Certain diseases in which protein nutrition 
specific interest are deserving of comment. 


is of 


Medical Diseases. 
Renal Disorders. 

In the acute phase of a renal disorder protein intake 
should be minimal, so that rest to the kidney is ensured. 
In the nephrotic stage sufficient protein must be given to 
make good that lost in the urine as well as to provide 
adequate maintenance for the body, and in the chronic 
azotemic phase the patient should be maintained on the 
minimal amount consistent with preserving nitrogen 
balance—that is, approximately 0-5 gramme per kilogram 
of body weight. Stare and Thorn“ have briefly sum- 
marized the dietetic requirements in this disease; their 
summary is given in Table II. 


Liver Disease. 

Weichselbaum®, Gyérgi and Goldblatt and Himsworth 
and Glynn® amongst others have shown the adverse 
effect of protein deprivation on the liver. The development 
of fatty infiltration, hepatic necrosis, nodular hyperplasia 


vitamin deficiency, and the virtue of supplementary 
feeding and parenteral administration of these substances 
has been well recognized. On the other hand little | A 
attention has been paid to protein lack until comparatively | vulnerable to hepatic toxins. 


and scarring and cirrhosis has been amply demonstrated. 
liver already deprived of protein is much more 
To Patek and Post™ must 





TABLE I. 


Comparison of American Allowances of Calories and Protein (National Research Council Standards) with Values Revised to Suit Dietary 
Habits in the United Kingdom.* 





American Allowances. Revised (Net Values). 





Percentage of 
Calories Derived 
from Protein. 


Protein. 
(Grammes per 
Kilogram.) 


Percentage of 
Calories Derived 
from Protein. 


Protein. 
(Grammes per 
Kilogram.) 


Subject or State. 


Calories. Calories. 








M 
2,900 


4,200 


an: 
Moderately active 
A 23400 


Very active 
Sedentary 


| 
| 
| 
| 





Woman (56 kilograms) : 
oderately active .. 
Very active 
Sedentary 


Pregnancy (latter half). . 
Lactation : 
Children up to 12 years: 
1 to 3 years 3 
4to 6 years 
7 to 9 years 
10 to 12 years 
Children over 12 years: 
irls— 


18 to 15 years 
16 to 20 years 


ys— 
13 to 15 
16 to 20 


2,500 
3,200 
2,100 


2,500 





























| 
| 
| 
| 
| 
| 
| 
| 
| 














1 After D. P. Cuthbertson.‘ 
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be given the credit of convincing clinicians of the 
advantage of a diet rich in protein and vitamin B complex 
in the treatment of cirrhosis and ascites. 


Stare and Thorn“ have made the following specific 
suggestions in the management of patients with cirrhosis 
and hepatitis. (i) A daily intake of 75 to 140 grammes of 
protein, 300 grammes or more of carbohydrate and 50 
grammes of fat is recommended. In general it is possible 
to consume 100 grammes of protein at three daily meals. 
The remainder of the protein may be provided in 
supplementary protein-rich feedings. (ii) In the absence 
of csophageal varices, tube feeding with protein-rich 
mixtures may be undertaken. (iii) Approximately 10 
milligrammes of thiamin, 10 milligrammes of riboflavin, 
250 milligrammes of niacin amide and 500 milligrammes 
of ascorbic acid are given daily during the first three or 
four days. Later the dosage of all these vitamins may 
be reduced to approximately one-fifth of these quantities. 


TABLE II. 
Protein Recommendations for Patients with Kidney Disease.* 





Protein Fluids 
cc. 





Type of Renal Disorder. Gm./Kg. NaCl. Ash. 
&dema : 
1. Hypoalbuminemia 2-3 1,500 Salt poor Acid 
2. Hypoalbuminemia, 1-2 1,500 Salt poor Acid 
hypertension. 
3. Hypoalbuminemia, 1,000-1,500 c.c. milk for 2-5 days; no additional 
hypertension, fluid or food. 
heart failure 
Azotemia. 
4, Azotemia, 0-5-1 4,000 No restriction Alkaline 
1-3 Gm. supple- 
ment. 
5. Acidosis. 0°5-1 4,000 No restriction Alkaline 
1-3 Gm. supple- 
ment. 
6. Acidosis, hyperten- 0-5-1 3,000 No restriction Alkaline 
sion. 3-6 Gm. 
NaHCO3 
(£dema and Azotemia. F 
fs em hyperten- 1 2,000 Salt free Alkaline 
sion. 
8. Hypoalbuminemia. 1 2,000 Salt free Alkaline 
9. Acidosis, heart 1000 c.c. milk with aluminum hydroxide added 
failure. (10-20 c.c. to be added to each glass of milk). 





2 After Stare and Thorn.“ , 
Choline chloride or methionine may be given in enteric 
capsules, 1:0 gramme twice a day. (iv) Intravenous 
administration of protein, carbohydrate and water-soluble 
vitamins may be indicated, depending on the condition of 
the patient. Recent studies suggest that a concentrated 
solution of ‘“salt-poor’ human albumin administered 
intravenously may result in a striking rise in serum 
albumin level and in the replenishment of depleted protein 
stores. 
Gastro-intestinal Disease. 

Because most maladies affecting the alimentary tract 
are chronic in nature, protein deficiency is frequently 
insidious in onset and unrecognized. The importance of 
hypoalbuminemia with its consequent cedema of the bowel 
wall and interference with gastro-intestinal function has 
not been stressed. Sippy and modified Sippy diets are apt 
to be deficient in protein. Co Tui et alii® have shown the 
advantage of a protein-rich diet in the treatment of peptic 
ulcer. 

Diabetes Mellitus. 


Because of excessive glyconeogenesis in the untreated or 
poorly controlled diabetic patient, protein deficiency is 
frequent but unrecognized. 


Surgical Diseases. 
Acute Trauma. 


An unexplained negative nitrogen balance follows all 
forms of trauma. It is most apparent between the second 
and eighth days, but may persist for weeks. A protein- 


rich diet is unable to rectify this balance during this 
period, but it dees minimize it and reduces the con- 
valescent period. Cuthertson (1936) estimated that after 
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simple fractures the nitrogen loss in the urine might 
reach 25 grammes per day. 


Burns, Infected Wounds, Chronic Pleuro-pulmonary 
Infections. 

Burns, infected wounds and chronic pleuro-pulmonary 
infections lead to a protein-rich discharge, thus producing 
deficiency. : 

Gastro-intestinal' Lesions. 


Chronic peptic ulcers with obstruction or latent hemor- 
rhage, carcinomata et cetera produce marked protein 
deficiency. Adequate recognition and treatment before 
operation diminish the mortality and morbidity rates and 
shorten convalescence. 


THE CLINICAL DETECTION OF PROTEIN DEFICIENCY. 


Like so many other diseases or deficiencies affecting the 
human body, protein deficiency must be considerable 
before objective clinical evidence is apparent. An aware- 
ness of the probability of its presence because of the 
nature of the diet or the disease is of primary importance. 


Although edema is not an early result of protein 
deficiency, it is probably the first definite objective 
clinical sign. It is rarely associated with symptoms 
suggestive of other causes of cdema such as renal or 
cardiac disease, and is particularly dependent upon 
posture, affecting the face and hands in the morning and 
the feet at night. In the early stages, as it is readily 
affected by other factors such as external temperature and 
salt and water intake, it is variable, appearing and dis- 
appearing readily. A rather sudden increase in weight 
associated with weakness and lassitude is suggestive. 
Weight loss is masked by fluid retention. Hydrothorax 
and ascites may accompany severe deficiency. 


If the condition is unrecognized or untreated, further 
physical signs become apparent, such as pallor from the 
cdema or from the accompanying decreased blood volume 
or actual anemia. Atrophy of skeletal muscle causes 
myasthenia, and atrophy of cardiac muscle together with 
edema and fluid in the serous cavities causes dyspnea 
and tachycardia on exertion. In severe cases, there are 
observed at rest bradycardia, hypothermia, hypotension 
and a lowered basal metabolic rate. This syndrome. was 
seen commonly in the early days amongst prisoners 
recovered from the Japanese. 

The most significant laboratory test is the measurement 
of the protein concentration in the serum or plasma. Any 
depletion of the structural or functional protein of tissue 
or organs is reflected in a decrease in the serum proteins. 
Elman et alii (1942) have stated that the loss of one 
gramme of albumin from the circulating plasma represents 
a loss of thirty grammes of protein from the body tissues. 
Albumin is the significant fraction in respect to protein 
deficiency and may be'-significantly lowered whilst the 
total protein value remains within normal range. Youmans 
et alii®™ in a nutritional survey of some 1100 subjects 
found 89% with hypoalbuminemia but with normal total 
serum protein levels. This is one of the pitfalls in the use 
of the extremely rapid, simple and reliable Van Slyke 
copper sulphate method, which determines only the total 
protein content. When this method was used in rapid field 
surveys of recovered prisoners of war, many were found 
with normal serum protein levels who were obviously 
protein-deficient. 

The normal range of serum protein is considered to be 
6-0 to 8-0 grammes per hundred millilitres—albumin 4-0 
to 5:5 grammes and globulin 1:4 to 3-0 grammes. Children 
above two years have the same concentration as adults. 
However, it is well to remember that the volume of 
circulating serum is variable and is considerably reduced 
in such conditions as hemorrhage and shock. Similarly, 
in some nutritional states there occurs shrinkage in the 
volume of the circulating blood, even as much as 30%. 
In such circumstances estimation of the serum albumin 
content would not reflect accurately the degree of protein 
deficiency. It is important to know the actual values of 
albumin and globulin in the serum, but the albumin- 
globulin ratio is of little significance. For example, a 
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reversal of the albumin-globulin ratio may occur in a 
condition such as lymphopathia venereum owing to a 
marked increase in globulin. The same ratio may be 
produced in protein starvation by reduction of the 
albumin level. 

In general it may be said that a high concentration of 
serum protein is associated with dehydration or with 
increased globulin which is frequent in diseases of the 
reticulo-endothelial system or in chronic infections; low 
concentrations occur with mechanical loss of protein by 
extravasation or renal excretion or with decreased 
formation as the result of malnutrition or liver disease. 
The significance of plasma protein concentrations, and in 
particular the importance of the various globulin fractions, 
have been the subject of an excellent review by Metcoff 
and Stare.°® They consider that the alburhin fraction 
is particularly concerned with nutrition and with the 
maintenance of the osmotic pressure and plasma volume. 
The a and # globulins are associated with the carriage of 
lipoids, of the luteinizing, follicle-stimulating and thyreo- 
tropic hormones, and of cestrogens and _ isoagglutinins, 
whilst y globulin comprises various antibodies. Fibrinogen 
is associated with the blood coagulation mechanism and is 
said to be responsible for the rapid sedimentation of red 
cells. The cephalin-cholesterol, colloidal gold flocculation, 
thymol turbidity and Wassermann reactions are associated 
with varying concentrations of these globulins. 


METHOD OF SUPPLYING PROTEIN. 
Oral Administration. 


The administration of good food by mouth is the most 
effective method of supplying protein. To the sick patient 
it is difficult to supply more than 100 grammes by this 
method. If more protein is needed it must be supplied 
in some concentrated form. At first it would seem that 
the various commercial preparations of protein digests 
would be admirable; but experience has shown that 
powdered skimmed milk is as efficient as any other 
preparation. It is difficult to mask the flavour of protein 
digests, and it is doubtful whether predigested foods are 
absorbed any more efficiently than preparations such as 
skimmed milk. (Three hundred grammes of a finely 
powdered skimmed milk dissolved in 600 millilitres of 
water make a preparation of the consistency of cream and 
contain approximately 100 grammes of protein. If the 
mixture is flavoured with “Akta-Vite” it is reasonably 
palatable and may be taken between or immediately after 
meals, 150 to 200 millilitres at each feeding.) 


Tube Feeding. 


Under certain conditions patients cannot or will not 
take an adequate diet by mouth. Tube feeding in these 
circumstances is frequently of considerable value. A 
three-millimetre bore soft rubber tube is used, being passed 
through the nose if possible. Only a small portion of the 
tube should enter the stomach, and if intermittent feedings 
are being given care should be taken to avoid the intro- 
duction of too much air with each feeding. The continuous 
drip method is preferred. The patient rapidly becomes 
accustomed to it, it lessens the task of nursing, and it can 
be continued throughout twenty-four hours. Sixty drops 
per minute are well tolerated, and by this means up to 
three litres of fluid-can be given within twenty-four hours. 
The patient can be trained to accept a greater rate. 

It is well to remember that diarrhea and distension are 
complications of both oral and tube feeding when one 
attempts to increase the diet of a protein-deficient sub- 
ject. Therefore it is as well to approach the optimum 
daily feeding somewhat slowly. Cramp-like abdominal 
pains may even require small doses of opium for their 
control. 

Casein digests can be used as supplements in this type 
of feeding; but again it is very open to doubt whether 
an alimentary tract which is unable to digest such a 
substance as skimmed milk is able to absorb amino acids. 
If the mucosa appears to be grossly affected, it is 
preferable to depend mainly on parenteral alimentation 
in the beginning, introducing only small amounts by 
mouth or tube. 





Parenteral Therapy. 


Parenteral therapy includes the administration of blood, 
plasma, albumin and various casein hydrolysates. Plasma 
offers an immediate and often life-saving method of 
restoring plasma protein depleted by burns, hemorrhage 
and other acute disease. If red cells have been lost it is 
not to be compared with blood. As a method of restoring 
protein deficiency it has not been very adequate, but the 
use of several litres in the early treatment appears 
beneficial. In the treatment of recovered prisoners of war 
during the Netherlands East Indies operations the clinical 
improvement seemed much greater than the biochemical 
findings would suggest. Apart from blood, plasma was 
the only substance in reasonable supply for intravenous 
administration, casein hydrolysates being in short supply. 


Recently casein hydrolysates have become more readily 
available, and limited experience has been had in the use 
of “Parenamine” (Frederick Stearns and Company), 
“Amigen” (Mead Johnson and Company) and “Casydrol” 
(Genatosan-Benger). Difficulty has been experienced in 
regard to thrombophlebitis, but otherwise untoward 
reactions have been unusual, particularly if the slow drip 
method is employed. Allbright has maintained a patient 
in eomplete balance for forty days. Howard et alii have 
used parenteral administration for periods of fourteen 
days and longer, both before and after operation, and also 
in the treatment of ulcerative colitis. The preparation is 
administered in 2:5% to 5% solution in a 5% or 10% 
solution of glucose in water or in one-fifth normal 
saline solution. From two to three litres are given daily. 
The maintenance of electrolyte balance is_ difficult, 
although the majority of the commercial preparations do 
contain certain quantities of potassium and other salts. 
Vitamin supplements are essential, but may be varied 
according to clinical indications. 
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ROLE OF APPETITE AND HUNGER IN THE 
CONTROL OF NUTRITIONAL BALANCE. 


By CHANDLER BROOKS, 


Associate Professor of Physiology, Johns Hopkins 
Hospital, Baltimore, United States of America. 
i 


INTRODUCTION. 


Ir one were to classify the fundamental drives 
motivating the activities of animal organisms and to list 
them in order of their importance, one would certainly 
place the drive to obtain food well up towards the top 
of this order. It is commonly said of man that “half the 
struggle of life is a struggle for food’. Certainly one can 
find little in the news of our day to contradict this 
statement. In parts of India, China and Java, 90% of 
a family’s income must be spent for food.“ 

At times other essential drives must be dealt with; for 


brief periods of time they may dominate the normal . 


desire for food, but not for long. In less grim eras of 
human civilization and in favoured localities man has 
gained a certain independence from the fluctuations of 
his environment and this constant preoccupation with the 
search for food has become less obvious. 

Human society has also developed a host of requirements 
for successful living which have been superimposed upon 
the expression of this and other fundamental motivations, 
but these drives are still present and are constantly acting, 
at least subconsciously, to motivate behaviour. 

Food is potential energy. The body must maintain an 
energy balance just as it maintains a water balance, a 
salt balance and a constant internal temperature. What 
controlling mechanisms operate to maintain the needed 


balance between energy intake and energy output or 
‘utilization? 3 


ENERGY BALANCE. 

In explaining’ the need of the body for food it is 
customary to compare the body with an engine. As we all 
know, fuel, energy-yielding substance, must be made 
available to an engine or to the body if they are to 
continue to function. In the body, as in an engine, the 
fuel is burned or metabolized in such a way that work 
is done and heat is produced. Furthermore, the fuel 
intake must be sufficient to supply the required energy 


‘ output if function is to be possible. 


Engineers have devised various methods of storing fuel 
and delivering it to the engine in varying amounts as the 
engine’s requirements vary. The mammalian organism 
operates in a similar .fashion. It stores fuel for use 
between periods of refuelling; it can discharge its reser- 
voirs of potential energy-yielding materials at various 
rates in accord with a varying output requirement. An 
energy balance must be maintained. 

I think it high time now that the engine comparison 
be abandoned. In a heat engine, heat is the source of the 
work; in the: body the heat is rather the result of the 
internal and external work which the body does.“ 
Unlike an inanimate engine, an organism must search 
out, acquire and prepare its fuel for metabolism. - It 
must anticipate a need and meet it before reserve supplies 
are exhausted. The body is self-repairing, it has a compli- 
cated intermediate metabolism et cetera. The body needs 
many things which are essential to the meeting of its 
energy requirements. What are these requirements and 
how are the materials obtained? 


Foop REQUIREMENTS. 

The sun can supply some energy to the body (200 kilo- 
calories per hour). This has a food-sparing action and 
abolishes reactions which might expend energy in main- 
taining body temperature. Oxygen enters the body 
through the lungs. Water drunk may contain usable 
salts or minerals, but man and other animals are chiefly 
dependent on food as their source of noeeed energy and 
materials. 
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Basic Foods. 

The basic foods are proteins, fats and carbohydrates, 

Protein.—Protein, sufficient in quantity and kind to 
yield the needed amino acids, must be obtained. Body 
proteins are largely built from the split products of 
ingested protein. Some of the amino acids which the 
food proteins yield are more or less interchangeable, 
while some are individually or “nutritionally essential” 
in the sense that they must be supplied by the food 
proteins. By use of tracer elements it has been shown 
that all amino acids, with the possible exception of lysine, I 
believe, can be synthesized by the body, but the rate of 
formation of these ten “nutritionally essential’ ones is 
too low to supply body needs. There may be conditions 
under which body manufacture of “unessential” forms 
is also deficient. Man’s quantitative and qualitative 
requirements for amino acids are not fully known as yet. 

The food value of various proteins depends upon their 
amino-acid make up. If any one of the_ so-called 
‘nutritionally essential’ amino acids is lacking, normal 
growth will not occur. Roughly speaking some proteins 
are “complete” in this sense, while others are “incomplete” 
(gelatin) with gradations of deficiency in between. 


The daily protein requirement of an adult is approxi- 
mately 44-4 grammes per day for a 70 kilogram person. 
Nutritional edema has been reported to develop when 
protein intake ranges between 20 and 30 grammes daily. 
Usually 110 to 120 grammes are a better allowance to 
meet varying minimum requirements.“ 

Protein can serve as a source of both fat and carbo- 
hydrate, but the reverse process does not occur. An 
adequate supply in the food is consequently essential. 

Fats.—Fats are essential elements of the diet. It is of 
course well known that the animal body is capable of 
synthesizing from carbohydrates, and from those amino 
acids which are glucose formers, all of the fatty acids 
which are commonly found in the body fats of animals. 
The body does not, however, possess the power to 
synthesize the unsaturated fatty acids of the linoleic or 
linolenic acid type or arachidonic acid. These are 
indispensable for some metabolic processes or as structural 
units of protoplasm and must be obtained in foods. 

Carbohydrate.—Carbohydrate is the most abundant and 
most economical source of energy and it normally supplies 
about 60% of the fuel required by the body. A certain 
minimal amount is necessary to “spare” or avoid the 
necessity for intake of exceedingly large amounts of 
fats and protein. Approximately 10% to 15% of the total 
energy requirement must be supplied by carbohydrate 
to avoid ketosis and excessive dependence on protein. 

Protein furnishes building stones for tissues, hormones, 
catalysts, enzymes. Fat and carbohydrates are the chief 
sources of energy. 


Caloric Requirement. 

If the energy output exceeds the potential energy of 
the food input, owing to unayailability of food, to an 
inability to assimilate food because of pathological 
processes, or to a disinclination to eat it, starvation 
supervenes which results in loss of body substance and an 
eventual cessation of body function when all utilizable 
body food reserves are exhausted. This running down of 
body economy is bound to occur as it is occurring even in 


Europe where the daily ration often amounts to less than, 


1200 Calories. Three thousand Calories are about the 
minimum for a man who is expected to mine coal, 1200 
to 1600 Calories are essential even when not working. 

The average caloric intake of New: Zealanders is 3500 
Calories per day. This is in part geographical—Sweden 
and Norway have an intake only slightly lower, but it is 
also probably in part due to the availability. and the 
cultivated appetite for high caloric substances. In 
Australia and the United States of America where 
temperatures are higher and more fruit is available, the 
averages are lower. 

Even though the essential amino acids and fatty acids 
are obtained and sufficient protein, fat and carbohydrate 
are ingested to meet the anabolic and catabolic require- 
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ments of the body; nutritional deficiences may remain and 
weight balance be abnormal. Foods must contain other 
materials in proper quantities and one wonders whether 
appetite can demand them. 


Other Essential Materials. 


1. In order for growth and intermediate metabolism to 
proceed normally the body must have hormones. It can 
manufacture them, but it needs the basic materials, proteins, 
iodine for thyreoid hormone, zine et cetera, which the food 
must supply. 

2. Catalysts of various types. 

3. Vitamins. It is somewhat redundant to say that the 
body needs vitamins and that these must be obtained in 
food. Nor is it my intention to state the amounts 
required per day. I mention them because they are 
essential to life and growth and have an influence on 
appetite. 

4. Minerals. The mineral requirements and the con- 
sequences of their lack are also known to you. The 
body requires seven principal mineral elements and at 
least six so-called “trace” elements.“ 

An adult human being requires between 0°55 and 1:0 
gramme of usable calcium a day. During lactation the 
requirement is 1-5 to 3:0 grammes and during pregnancy 
2:0 to 4:0 grammes per day. Of the body calcium 99-3% 
is held in the bony structures. Phosphorus requirement 
of an adult is about 0-88 gramme per day. Of this mineral 
70% to 80% and also the body magnesium are held in the 
bones. Children require about 13 milligrammes of 
magnesium per day per kilogram of body weight, but 
the adult requirement is not known for certainty. 

Sodium forms the largest fraction of the total base in 
the blood plasma and extracellular fluids. The importance 
of salt (NaCl) to the body is known to you all. The 
per capita salt intake is about ten grammes per day in 
the United States of America. Potassium is the principal 
intracellular cation. Its deficiency produces various 
cardiac and neuro-muscular abnormalities, but since 
potassium is abundant in foods, deficiencies never develop 
‘spontaneously. Sulphur is a constituent of insulin, 
thiamin, biotin, glutathione et cetera. I know that hens 
need 44 milligrammes per day, but I do not know the 
requirement of human beings. 

Iron with a daily requirement of 12 to 15 milligrammes, 
copper at 2:0 milligrammes per day are essential to blood 
and respiratory functions. About 2-1 milligrammes of 
zinc represent a safe daily allowance of that metal which 
forms an important part of certain enzymes (carbon 
anhydrase) et cetera. Manganese must be present in a 
diet if\growth and reproduction are to remain normal 
(four milligrammes per day). Cobalt is essential in the 
prevention of microcytic anemia and other disorders. 
One part per million of cobalt in food acts as a preventive. 
A rat requires only 0-03 microgramme of cobalt a day. 
The body needs 0:15 to 0-30 milligramme of iodine daily. 
Normally the thyreoid holds 40 milligrammes per 100 
grammes of gland and when this falls to 10 milligrammes 
per 100 grammes hyperplasia begins. Fluorine may not 
be essential, but it may be beneficial in certain 
concentrations (one part per million in drinking 
water) 42) a3) as) 

Although we are not conscious of these constantly 
operating adjustments, the food intake is normally neatly 
modified to meet the body’s energy requirements. Even 
the needed vitamins and minerals may be sought uncon- 
sciously. If energy and material intake are temporarily 
exceeded reserves are called upon to tide the body over 
until the next opportunity to obtain supplies, at which time 
the unusual depletion is balanced by an unusual desire for 
food and minerals (salt et cetera). But before considering 
the physiology of energy intake I should like to mention 
the channels of energy loss. 


THE CONTROL OF ENERGY OUTPUT. 

The central nervous system and the endocrine glands 
control the energy use or output from-the body. Roughly 
speaking, energy output is through afew specific 
channels. 


terms of two phenomena: 





1. Energy is lost through elimination from the body 
of the unused portion of the food materials. The feces and 
urine contain some unused energy, but this loss is of 
minor importance until magnified by pathological 
processes. Vitamins and needed minerals such as iron 
may be lost to the body through inability of the digestive 
tract to absorb them or through excessive ioss in the 
urine and feces. In adrenal cortical deficiency there is 
an excessive loss of sodium or sodium chloride in the 
urine, but this is pathological and takes us too far afield 
for the moment. 

2. A small amount of heat is lost through the specific 
dynamic action of foodstuffs. Between 6% and 10% of 
the total Calories of food are lost in this process. Each 
of the three foodstuffs has its own specific dynamic action, 
the specific dynamic action of fat being due to the 
increased concentration of oxidizable material, that of 
carbohydrate due to the heat of intermediate reactions 
between glucose and glycogen, and that following the 
ingestion of protein, which has the greatest specific 
dynamic effect, being due to energy liberated in deaminiza- 
tion of the amino acids. This loss of heat energy can be 
treated as an inefficiency of the machine—heat production 
which is not secondary to useful work production.“ 

3. A third and relatively irreducible major loss of 
energy is through the basal metabolism or heat production. 
This is heat liberated in the basic essential processes of 
living cells which are essential to their existence. This 
is heat produced by relaxed muscle and organs functioning 
at their minimum rate of operation, but it amounts to 
something between 1400 to 1600 Calories. 

The level at which this basal heat production is set 
depends somewhat upon the central nervous system and 
the endocrines. In order to maintain body temperature in 
the cold, the temperature regulating centres within the 
hypothalamus excite a greater liberation of thyreotropic 
hormone from the anterior lobe of the hypophysis and this 
augments activity of the thyreoid gland and the basal rate 
rises. Marked charges in basal metabolism occur in hyper- 
thyreoidism and hypothyreoidism and in adrenal cortical 
deficiency. 

In studies of basal metabolism and in the comparison of 
individuals one needs a basic unit of comparison. Body 
weight and surface area have been considered—surface 
area is generally considered to be the bést criterion of 
amount of active protoplasm. At the age of eighteen 
boys have an average basal metabolism of 42-9 Calories 
per square metre per hour and girls average 32-2 Calories 
per square metre per hour. It has been recently claimed 
that the rate of oxygen use or metabolism is related to 
the concentration of cellular enzymes and these enzymes 
maintain a power relation to the total weight of the cells. 
This work was done upon the kelp crab—not man, however 
(Weymouth). 

4. There is energy lost from the body through activity. 
The energy output here can be or must be measured in 
(a) Work is done in terms of 
weight times distance. A man weighing 70 kilograms 
(154 pounds) who raises himself ten metres by climbing 
steps has done 700 kilogram-metres of work. This work has 
required energy. Muscle is approximately only 20% 
efficient in using its energy to produce work and thus 
there is an associated loss of energy as heat. (0b) Excess 
heat is produced and lost in activity. Contracting muscles 
liberate more heat than do resting ones. This heat is 
liberated in the course of chemical changes associated 
with contraction and recovery phases of muscle action. 
Glands likewise liberate. more heat when actively 
secreting than they do at rest. This heat is useful to 
body temperature regulation, but it is a loss of energy 
which must be met by an energy intake if balance is to 
be held. The maximum energy output of man in activity 
is about 500 Calories per hour and of this 400 Calories 
are lost as heat, but this high level can be sustained for 
only two to three hours. 

5. There are other ways in which the energy of food 
intake may be put out. For example, in a good cow 25% 
of the energy from the digestible food may be recovered 
in milk, 33% in a superior cow; these values are 


\ 














294 THE MEDICAL JOURNAL OF- AUSTRALIA. 


Marcu 6, 1948. 








approximately the same for other dairy species and for 
women. 

A change in energy loss could come by modification of 
output through one or more of these channels. Such 
changes do occur-and are measurable. An increase in the 
efficiency of digestion, a reduction in basal metabolism 
or a reduction in activity will certainly eventually produce 
a gain in body weight and obesity, provided the food 
intake remains unaltered. A change in the opposite 
direction will eventuate in leanness unless the food 
intake is appropriately augmented. 

There are great differences in individuals with respect 
to their normal energy output. Some are tense, continually 
and highly active, with a low efficiency of movement. 
These people can eat more food without gaining weight. 
Comparisons of individuals living in the same way, doing 
the same amount and type of work have been made and 
it was found that they differed by 20% or more. Thus 
under seemingly identical conditions of rest and activity 
normal individuals vary in energy output per unit of 
tissue. They must consequently vary correspondingly in 
their energy intakes. 


THE CONTROL OF FOooD OR ENERGY INTAKE. 


Two words are used to describe the motivation basic 
to the intake of food. They are “appetite” meaning “a 
longing for’, an Anglo-Saxon word, “hunger”, meaning 
the same thing. The layman uses these two terms 
synonymously, but physiologists and psychologists in seek- 
ing to be more specific have imparted different meanings to 
them.®™ ® 


Hunger. 

Hunger is generally accepted to be a sensation charac- 
terized by a peculiar dull ache referred to the epigastrium, 
which may pass into a highly uncomfortable pang or 
gnawing sensation associated with drowsiness, lassitude, 
faintness or headache. It was through his work with 
Washburn that Cannon found that hunger sensation or 
pangs are associated with and caused by contractions of 
the empty stomach. These contractions are stopped by 
the introduction of food or by raising the blood sugar 
level. There have been criticisms of Cannon’s suggestion 
that the hunger contractions originate from the emptiness 
of the stomach and a low blood sugar content, but nothing 
much better has been offered. The muscle spasms might 
be due to a hyperexcitability or augmentation of spon- 
taneous activity associated with lack of essential metabolic 
necessities in some such way as oxygen lack and sugar 
lack produce hyperexcitability in the central nervous 
system. 

Alchohol and acid introduced directly into the stomach 
inhibit hunger’ contractions. Emotional reactions, 
smoking, tightening the belt inhibit hunger. There are 
reflex pathways through the medullary.centres and higher 
centres which can impinge upon these medullary centres 
in regulating gastric activity, but the empty stomach 
devoid of extrinsic nerves does show typical hunger 
contractions despite a lower general tonus level. The 
extrinsic nerves and higher centres can modify hunger 
activity of the stomach, but are not essential to it.©@ 


Gastrectomized rats show the same spontaneous activity 
and specific behaviour leading to food as do normal 
starved rats. Their “hunger drive’ seems just as intense, 
but they have a much lower satiation level when food 
is encountered. This similarity of behaviour is ascribed 
to “hunger contraction ability” of segments of the 
intestine adjacent to the stomach, but this might be 
merely a matter of different motivations of similar 
intensity with a common endpoint. At least in some 
gastrectomized human beings no true hunger pangs 
occur.” 

Injections of insulin and hypoglycemia resulting there- 
from do produce or increase hunger contraction and a 
sensation of hunger. It has been shown that vagotomy 
abolishes the gastric motor response to insulin, but 
according to Grossman, Cummins and Ivy insulin increases 
food intake of animals with denervated stomachs by 148% 
to 155% within the first week. Continuation of insulin 











injections cannot maintain the high level, but food intake 
remains above normal until injections are stopped. These 
authors conclude that insulin causes increase in food 
intake presumably by direct action of hypoglycemia upon 
the brain. It acts either on a hunger centre and normally 
causes augmented gastric contractions or on an “appetite” 
centre. Presumably the insulin acts by causing a 
hypoglycemia.™ 

Diets with a high protein content tend to prevent hunger, 
It is thought that this -may be due to the fact that in 
animals fed with a diet rich in protein the blood sugar 
and liver glycogen levels are better sustained than in 
those fed with a diet rich in carbohydrate. Insulin is 
less effective in increasing hunger and lowering blood 
sugar.™ It is rather certain that hunger activity of the 
stomach and hunger sensation are related to the availa- 
bility of carbohydrate to the cells. The hunger contrac- 
tions of the empty stomach decrease with age. In old 
men and other animals tested a decrease is apparent in 
tone and rapidity of hunger contractions, but the major 
change is in the duration of quiescent periods. In very 
young animals hunger contractions appear very soon 
after eating and are practically continuous when the 
stomach is empty, but with the lowering of metabolism 
and aging of tissue the stomach is less active and cannot 
be brought to the highly active condition of the young 
stomach even by starvation. 

For as long as two weeks after a six-day period of 
starvation the gastric system seems to retain an 
augmented tendency to give hunger contractions. How 
much of this is psychic is not known.” 

In patients with psychoneuroses and anorexia nervosa 
gastric hunger contractions do occur, but the individuals 
are either unaware of them or da not respond to them. 
Treatment with amphetamine has been reported to help 


in such cases as though it brought these contractions to 


a conscious level. Others have reported that amphetamine 
reduces hunger in normal animals, so the substance is 
of uncertain value. 

Hunger occurs more quickly after meals which leave 
the stomach faster.“ A starch meal is followed by 
hunger waves within 160 to 203 minutes. If amylase is 
given with the starch the starch liquefies and leaves the 
stomach more quickly and hunger occurs within 102 to 
137 minutes. In the cold, Sleeth reports, the stomach 
emptying time is reduced and this promotes early hunger. 


Hunger at best is a terminal or secondary sensation. 
It is caused by a body need for food (possibly carbo- 
hydrate) and it will add to the drive to’ obtain food, but 
normally an individual eats long before he suffers hunger 
pangs. Furthermore hunger in this sense does not tell 
one what or how much must be eaten.“ 


Appetite. 


Appetite is used more vaguely. Appetite may have 
basically somewhat the same origin as hunger, but it is 
a mild and pleasant stage agreeable in character.©° It 
is associated with a physical or mental restlessness which 
comes upon one, causing him to remember food and this 
in turn invites him to renew pleasurable previous 
experience with food and drink. One continues to 
experience good appetite long after hunger is satisfied. 
Taste and smell stimuli caused by food or the environment 
influence appetite and its nature is largely the result of 
training and culture. Appetites vary in different parts of 
the world, despite the -essential universality of basic food 
requirements of man. What the various people eat to 
obtain their requirement depends to a large extent upon 
what is available. The diet of the Eskimo consists 
approximately of 54 grammes of carbohydrate, 135 grammes 
of fat and 280 grammes of protein daily. In other 
regions of the world the principal food is rice or coconuts 
or fish or milk products. A variety of food comparable 
to that which we enjoy was available to few primitive 
peoples. Appetite has come to be defined as a higher 
critical or conscious activity, quite independent of sensory 
perception. Appetite is the instigating influence which 
tells individuals when, what, and how much to eat. 
Recent studies of taste and appetite have been so 
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remarkable in their results and implication that they 
are worth describing briefly. 

One question to be considered is this: Is there an 
appetite for all the body food and mineral requirements? 

It has been shown in “Cafeteria or Self Selection 
Studies” that pigs, rats, monkeys, and newly-weaned 
infants can select from a wide variety of materials 
presented a very good diet containing all essential 
ingredients in the right quantity and proportion.“?° 
Only the studies on rats have been extensive and 
convincing, but these have been remarkable. The experi- 
ments are generally performed by placing the possible 
components of the diet in a series of separate dishes and 
determining the selection. Frequently a basic diet is 
given which requires supplementation from a series of 
possible supplements presented—such as a diet deficient 
in vitamin or salt, with salt. or the required vitamin 
placed in one of some dozen tubes from which fluids may 
be obtained.“” 

There is certainly an appetite for or an urge to obtain 
the proper number of Calories and the required protein, 
fat and carbohydrate components in proper balance. 

An animal will drive its water-eliminating capacity to 
the utmost limit in order to obtain sufficient Calories 
when fed a dilute diet such as milk with only 2:5% solids. 
Animals will filter or eliminate fiuid equivalent to 125% 
of their body weight to obtain their caloric requirement.” 

Rats are capable of finding the essential amino acids 
and the fat containing the nutritionally essential fatty 
acids. When gelatin is the principal protein in a basic 
diet, rats will supplement their food by finding and 
drinking sufficient quantities of the required amino acids 
which gelatin does not possess when they are presented 
as supplements. There is, however, considerable variation 
in proportions chosen. Richter gave animals purified 
casein, olive oil, dextrose, sodium chloride, calcium lactate, 
dry yeast, and cod liver oil to select from.“ All gained 
weight normally, but the percentage choices were: 


Grays 1 = protein 23, carbohydrate 56, fat 21. Grays 2 = pro- 
tein 35, carbohydrate 12, fat 58. Furthermore, it has been 


found by Osborne and Mendel that rats given a diet 
containing only 9% casein were deficient in cystine and 
did not grow. Had they eaten a little more food, they 
would have had enough cystine, but they apparently 
limited their feeding to the amount of food yielding the 
required energy rather than the required cystine. When 
cystine was offered as a supplement they ate it, but they 
would not over-eat to get it. 

When free choice of food is possible, men doing heavy 
work select a high caloric intake of 4500 to 7500 Calories 
per day with 15% or more of the Calories in protein and the 
balance evenly distributed between fat and carbohydrate. 

Army statistics (1941-1946) showed a_ correlation 
between voluntary caloric intake and external tempera- 
ture. At 93° F. the intake was 3100 Calories per man 
per day; at 20° F. the intake was 5000 Calories per man 
per day. This increase was associated with increased 
activity more than with a changed basal metabolic rate. 
Exposure of rats to low temperatures (0° to 2° C.) 
produces after one to three days an increased activity of 
the thyreoid and 2-7 times as much radioactive iodine is 
fixed by the gland as formerly (Leblond). Caloric intake 
rises markedly and self-selection tests show that the 
animals select more fat, reducing the proportion of carbo- 
hydrate. The protein intake remains the same. 

Thyreoidectomized rats reduce their food intake in 
proportion to the fall in metabolic rate which occurs, but 
show no peculiarities of food selection. In hyper- 
thyreoidism food intake is increased. Thus the appetite 
is such that animals select a good balanced diet of the 
essential food materials and modify their caloric intake 
in accord with their energy requirement.“ 

Selection of Vitamins—Individual rats vary in their 
ability to select an antirhachitic diet from a rickets- 
producing one. Only about 68% do so and of these only 
28% will find and take a longer path to get the anti- 
rhachitic diet in preference to a more easily available 
rhachitic diet. 

In vitamin B deficiency rats develop a craving for the 
vitamin. They can locate and reidentify by odour and 





taste a container holding this substance. They will eat 


or drink adequate amounts of this supplement. Thiamin 
is particularly well liked and they drink it to excess. Ribo- 
flavin is selected, but not so enthusiastically as thiamin, 
when there is a general deficiency of vitamin B complex. 

In vitamin A deficiency when access to the vitamin is 
given rats find the right material among the offered 
supplements and drink it exclusively to the extent that 
the deficiency is abolished. 

Normally rats select a diet of carbohydrate 558%, 
fat 18-4% and protein 25-83%. When the diet is lacking in 
vitamin B they shift to an intake requiring less of this 
vitamin: carbohydrate 24-9%, fat 67-6% and protein 7-5%. 
Thiamin restores carbohydrate appetite, but other com- 
ponents are necessary before protein appetite is 
restored.°?°o 

Intestinal bacteria of the rat synthesize vitamin B. In 
vitamin B deficiency rats show coprophagy to a degree 
which supplies their deficiency. Thus is explained one 
abnormal appetite which occasionally develops in these 
animals. 

MINERAL SELECTION. 

Rats have a well defined appetite for sodium, calcium, 
phosphorus and potassium. They will select these 
materials in proper quantity from available source 
materials.¢® ¢ 

In pregnancy there is a decrease in electrolytes of blood 
serum. There is an increased selection and intake of 
sodium chloride, sodium phosphate and calcium lactate. 
Fat and protein appetite is also augmented, but carbo- 
hydrate intake tends to remain normal in rats. 

When a deficiency is created experimentally in rats, the 
animals endeavour to adjust their diet to counteract this 
deficit, thus prolonging survival. 

Pancreatectomized rats, if permitted to do so, select a 
diet of protein and fat and stop eating carbohydrate. 

Parathyreoidectomized rats have a strong preference for 
a 2-4% calcium lactate solution over water. They maintain 
a calcium intake which is 3-9 times greater than that of 
controls when the mineral is available. Parathyreoid 
grafts abolish this preference. 

Adrenalectomy definitely increases the appetite for 
sodium salts. When they are available there is a ten- 
fold increase in intake of sodium lactate or sodium 
phosphate or sodium chloride. This augmented intake is 
sufficient to maintain sodium balance and the mortality is 
reduced 100%. This sodium preference is abolished by 
adrenal cortical hormone. 

At certain times in the course of life events and in 
certain localities appetites develop which are unusual. 
These are called abnormal appetites, but in many cases 
they are the result of an unusual deficiency and need. 
The peculiar foods chosen frequently represent the nearest 
approach possible to the satisfaction of this need. Even the 
habits of wool-eating and clay-eating can be interpreted as 
the result of a search for appetite satisfaction.© 

One of the most common known appetites for a mineral 
constituent of the diet is “salt hunger”. Carnivorous 
species and according to Bunge races of men living 
exclusively or mainly on animal food do not crave salt. 
Herbivors crave salt and will travel long distances to a 
salt lick. Some animals after a long deprivation will eat 
so much salt that it has a toxic effect. Mungo Park, the 
traveller, states: “I found the scarcity of salt actually 
painful. The continued subsistence on nothing but 
vegetable food produced finally a desire for salt so painful 
that it can hardly be described.” Throughout the war the 
newspapers were full of incidents of fliers who came down 
among the islands and found that salt was a better gift 
and medium of barter than sugar and many other 
products. This appetite may have its origin in the sense 
of weakness and discomfort originating from sodium 
chloride lack. Likewise in the absence of sodium chloride 
hydrochloric acid production is required and digestive 
disorders tend to originate and to cause discomfort. 
There is no questioning the fact that animals desire salt 
and know where to find it.“ 

Animals are reluctant to eat food with 1% sodium 
chloride and will refuse 25%, They refuse water with 
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sodium chloride because their kidneys 


15% to 17% 
(Sea water has 3:0% 


cannot handle the salt safely. 
sodium chloride.) 

Lame-sickness of South Africa and osteophagia in which 
cattle eat carcass debris and become infected with a 
toxigenic saprophyte (Parabotulinus bovis) have been 
found to be due to phosphorus starvation. This poverty 
of phosphorus in herbage has been found to occur in 
many parts of the world (United States of America, South 
Africa, New Zealand). Supplementation.of the diet with 
suitable sources of phosphorus stimulates the appetite for 
normal foods and produces a more efficient utilization of 
feed and a return to health. Horses and sheep and rats 
do not develop the habit of bone chewing in aphosphorosis. 
One wonders why cattle choose the phosphorus-containing 
bones to eat while other animals do not.” 

Five years ago, the cause became known of a disease 
of grazing animals which was characterized by rough dry 
hair, progressive debility, loss of appetite for normal 
foods, a depraved appetite (pica), emaciation, reduced 
milk production and microcytic anemia. It was found that 
grasses in regions where this disease occurred were 
deficient in cobalt. Very small amounts of supplement 
(one part in one million) abolish symptoms. Regions of 
Australia and New Zealand (bush sickness) and the 
United States of America are cobalt deficient. I think 
the terms Denmark disease or coast sickness were used 
here in Australia. ¢2o 

In pregnancy, in hyperthyreoidism and in diabetes 
mellitus bulimia or voracious appetites are encountered. 
These may be expressions of dietary need. 

The taste buds play an important role in the control 
of what we eat or, in better words, what we continue to 
eat.°® Richter has two types of evidence to support this: 
(i) When a deficiency occurs the taste threshold for the 
needed substance is remarkably lowered. A normal rat 
can detect a concentration of sodium chloride of 0-055%, 
but after adrenalectomy the threshold drops to 0-0037%. 
The rat’s tongue becomes fifteen times more sensitive to 
sodium chloride. (ii) Rats are not able to perform the 
amazing selections of needed foodstuffs after denervation 
of their taste buds. Adrenalectomized rats deprived of 
their sense of taste do not select sodium chloride 
successfully from an array of fluids presented. They drink 
at random and do not take in sufficient sodium chloride 
to overcome their deficiency and they perish. Hartridge 
has suggested that taste organs may respond to the 
internal-external gradients of concentration; when blood 
sodium chloride levels are low the cells are more affected 
by weak concentration in the mouth.” 

Despite this basic primitive ability, which we all seem 
to possess, to select instinctively what, when and how 
much we eat, the complexities. of development attained 
by human beings is such that it is absurd to think that 
whatever children or people choose .to eat is the best 
diet for them—even rats frequently make mistakes. 
Individuals are so assailed by rationalizations based on 
false notions, "prejudices, sales propagands, that any 
“instinctive food selection” if it exists is practically with- 
out value. You are all familiar with various examples 
of food fadism, food~ taboos sanctioned by religions, local 
social prejudices concerning types of foods, and individual 
psychological abnormalities which tend to restrict diets 
and modify appetite to a very narrow and deficient choice 
of foodstuffs. 

The observation that psychological reactions to social 
circumstances do modify appetite and may destroy its 
normal adjustment to food and energy requirement, does 
have important bearing on the problem of energy balance. 

The difference between the amount of a material in the 
food and in the feces represents what is available to the 
body tissues and this ratio is called the coefficient of 
digestibility. It can be clearly seen from comparisons of 
the coefficients of digestibility of various foods that there is 
less difference in their “digestibility” than is commonly 
supposed. 

-The mistake people make in establishing poor dietary 
habits is most commonly that of limiting variety. In 
variety there is safety. 








Various materials have been used as appetite stimu- 
lators: insulin, glutamine, thiamin, methionine et cetera. 
Insulin may act by lowering blood sugar available to 
brain cells, thereby reducing their polarization and sensi- 
tizing them to stimuli of an extrinsic or intrinsic nature. 
Thiamin affects or is essential to normal gastric tone. 
It is essential to carbohydrate metabolism and might 
conceivably create the same need and sensitivity as created 
by insulin in cells primarily dependent on carbohydrate 
metabolism. ® «» 

Practically all dietary deficiencies result in anorexia. 
Associated with perversions which create an “abnormal 
appetite” for some foods, there is frequently a loss of 
appetite for other normal needed dietary components. 
It is interesting that in many cases of anorexia nervosa, 
once the individual has been forced to eat, the 
appetite returns. Methionine restores appetite in protein 
deficiencies more readily than do other amino acids, and 
thiamin may act in the same way in general vitamin 
deficiencies, but little is known of their mode of action. 























FIGurE I. 


A comparison of the nuclear arrangements in the 
hypothalamus of rat and man. Stippled area shows 
the location of an obesity-producing lesion in one 
ventro-median nucleus (V.M.) of a rat. with 
bilaterally symmetrical lesions. 


Other substances are claimed to have no effect. on 
activity or metabolism, but produce a drop in wéight by 
impairment of appetite. Amphetamine and propadrine 
belong to this category. Little is known of their supposed 
mechanism of action (Tainter). Anorexia is’ such a 
common associate of even minor injury or the beginning 
of liver disease that it has been suggested that the liver 
liberates a substance that. influences appetite. 

We know many things which modify appetite, but we do 
not know what is the nature or specific origin of the sensa- 
tion if there is a site of origin. 

Psychic processes certainly influence appetite even in 
animals as lowly as the common fowl. Bayer® has shown 
that: (a) Hens eating from a pile of grain will eat 33% 
to 35% more if the pile of grain is large rather than small. 
(0d) If the hens are allowed to eat from a pile until they 
quit eating and then the grain is removed but immediately 
replaced, they will again begin to eat and will consume 
67% more food than normal. (c) A hen will eat 40 
grammes of grain from a hard surface, but two to three 
times as much from a soft surface which presumably 
does not jar her beak. (d) Hens will eat two to three 
times as much weight of food in whole grain as they will 
of cracked grain. They get tired of picking up the little 
pieces. If you are too fat eat with a smaller spoon. 
(e) If after a group of hens has stopped eating from a 
pile of grain a hungry hen is added to the flock, all the 
birds begin to eat again and will consume 60%: more 
food than normally eaten. Need I speculate on the prob- 
able influence of a late comer to a woman’s afternoon tea? 

Neural release phenomena are important. It is known 
that central nervous lesions will modify appetite so 
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profoundly that energy balance is destroyed and leanness 
or obesity develops. 

The hypothalamus is an important integrative centre 
of the nervous system body temperature, water balance 
and other bodily states, and visceral functions are con- 
trolled from there. It is quite interesting to find that this 
region plays a role in body weight balance maintenance 
(Figure 1). 

Lesions which destroy the ventro-median nuclei of the 
hypothalmus produce an enormous appetite for food in 
man, monkeys, cats, dogs and rats and probably would 
have a similiar effect in other species. 

The eating habits of rats can be recorded in various 
ways™, It has been shown that normal rats eat. chiefly 
at night and with a rather regular pattern. Meal size is 
approximately 2-0 grammes of a mash containing 50% 
water by weight and the daily intake of an adult 200 
gramme rat is about 36 grammes. 

Immediately after appropriate hypothalamic lesions 
are made rats begin to eat even before they have 
recovered sufficiently from the anesthetic to be able to 
walk or stand normally. The average meal size is 
increased to 5 to 10 grammes and the daily intake of mash 
is as high as 81 grammes (average 69 grammes). They 
are stimulated to eat by the placing of food in their cages 
and by other types of disturbance. The appetite has lost 
all relation to the animal’s energy requirement and body 
weight control is out of balance. 

Obesity, the consequences of a faulty appetite, will be 
considered in the next lecture. 
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THIS paper constitutes the third of a series concerned 
with the more unusual intracranial tumours. It deals 
with the pathology of those tumours of the hind brain 
classified originally by Cushing and Bailey (1928) as 
“pseudo-xanthomatous” hemangioblastomata. In the 
course of a survey of over 700 histologically verified 
intracranial neoplasms occurring in the Royal Prince 
Alfred Hospital during the last twenty years, the writers 
have been able to study eight cases of hemangioblastomata 
of the hind brain in which xanthomatous cells were 
present. 

As a result of this study, it is considered that the 
term “pseudo-xanthomatous” is misapplied in relation to 
these tumours, and it is the purpose of the present 
paper to present evidence that the xanthomatous cells are 
in themselves neoplastic and constitute an intrinsic part 
of the tumour, for which reason the name hemangio- 
xanthoma is proposed. 


LITERATURE. 

A complete review of all the references to angioblastic 
tumours of the hind brain in the “Index Catalogue of 
the Library of the Surgeon General’s Office, United States 
Army (Army Medical Library)” and in the Quarterly 
Cumulative Index Medicus has disclosed singularly few 
reports of the occurrence of xanthomatous tumours in this 
site. 

It would appear that lipoid-containing cells in cerebral 
hemangioblastomata were first referred to by Tannenberg 
(1924), who considered them to be degenerate cells. 
Lindau (1926) disagreed with this view, and pointed out 
their resemblance to cells found in cutaneous xantho- 
matous tumours; he called these lipoid cells “Pseudo- 
xanthomzellen”. They were also observed by Lazano and 
Costero (1926), who suggested that they were transformed 
microglia, or lipoid-containing “Gitterzellen”. Previously 
Roussy et alii (1924) had described swollen cells situated 
betweén the newly formed capillaries; but they had 
suggested that they were of neuroglial origin, and called 
them neuroepithelial cells. 

In 1928, Cushing and Bailey, in their general study of 
cerebral blood vessel tumours, described several examples 
(Cases XVI, XX and XXI) of hemangioblastomata of the 
cerebellum, in which these “pseudoxanthoma cells”, as 
they called them, could be observed. These authors main- 
tained that the swollen lipoid-containing cells were derived 
from the endothelial cells of the capillary network, and 
they described tumours showing such intervascular pro- 
liferation as “hemangioendotheliomata”. 

The next contribution relating to xanthomatous vascular 
tumours was that of Roussy and Oberling (1930), who 
likened the intervascular tissue in these tumours to 
the cells of the reticulo-endothelial system, and suggested 
a resemblance between this lesion and the histological 
picture of the reticulo-endothelioses (for example, Niemann- 
Pick’s disease). They proposed the name of “angio- 
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reticuloma” for this type of hemangioblastoma, and 
claimed to have demonstrated reticulin in the inter- 
vascular tissue by silver impregnation methods. Cushing 
and Bailey (1928) and Cushing (1932) also stated that 
reticulin was usually demonstrable in these tumours. 

A series of cases of hemangiomatous cyst of the cere- 
bellum was reported by Sargent and Greenfield in 1930. 
In seven of their cases foam cells were present, and they 
suggested that hemangioblastoma of the nervous system 
had a familial incidence. A similar suggestion has been 
made by Grossman and Kesert (1944), and by some 


earlier authors (for example, Seidal, 1912; Lindau, 1926; ° 


Cushing and Bailey, 1928; Levin, 1936; Craig et alii, 
1941). In one of Sargent and Greenfield’s cases (Case 


VIII) the tumour arose from the medulla, and in this 


respect this case resembles Case I of the present report, 
although the lesion was more dorsally situated. These 
two cases represent the only examples in the literature 
of a single xanthomatous hemangioblastoma arising from 
the medulla, although non-xanthomatous types in this 
situation have been described by Brandt (1921), by 
Schuback (1927), by Guillain et alii (1932), by Davison 
et alii (1936) and by Craig et alii (1941). Further cases 
of xanthomatous hemangioblastoma have been recorded 
by Gough (1936) in the cerebellum and by Wyburn-Mason 
(1943) in the spinal cord. The latter author has stated 
his belief that the fat-containing cells are an integral 
part of the tumour, and do not arise from neural tissue. 
Since the publication of Bailey and Cushings’ mono- 
graph, nearly all authors have accepted their views 
regarding the xanthoma cells, and all text-books (for 
example, those of Bailey, 1933; of Biggart, 1940; of Weil, 


1945; and of Bancroft and Pilcher, 1946) have perpetuated" 


the term “pseudoxanthoma” in describing these tumours. 


MATERIAL AND METHODS. 

This study is based upon a series of eight tumours 
occurring in the posterior cranial fossa. These tumours 
are of the type hitherto designated “pseudoxanthomatous” 
hemangioblastoma. 

The material was obtained from autopsy specimens in 
four instances (Cases I, III, V, VI) and from biopsy 
specimens in the remaining four (Cases II, IV, VII, VIII). 

Material for the preparation of frozen sections and for 
the application of fat-staining methods was available in. 
one case only (Case I). The tissues in all cases were 
submitted as a routine measure to Mayer’s hemalum and 
eosin and Masson’s trichrome stains, and to reticulin 
impregnation by Laidlaw’s silver carbonate method. 


CLINICAL RECORDS. 

Case I. 
a male patient aged forty-eight years, 
was admitted to the Department of Neurosurgery, 
Royal Prince Alfred Hospital, on April 30, 1946, in 
the care of Dr. Gilbert Phillips. He complained of 
unsteadiness in walking of six months’ duration, followed 
by occipital headaches and nausea. His vision had 
deteriorated, and his writing had become large and 
secrawling. His memory had become poor. For several 
weeks he had had severe hiccup. 

Examination of the patient disclosed bilateral papill- 
cedema, poor visual acuity (6/3 in the left eye, 6/60 in 
the right eye), full visual fields and normal pupillary 
reactions. There was spontaneous compound nystagmus 
with mixed horizontal and rotatory components, and tri- 
geminal hypesthesia was present on the right side, more 
_pronounced in the upper part of the face than below. 
Taste sensation was impaired in the right half of the 
tongue, which protruded slightly to the left. Pronounced 
Rombergism was present, with falling to the left. He 
walked on a wide base, staggered to the left, and had 
a stamping gait. Incoordination, past-pointing and dys- 
diadokokinesia were present on the right side, and on 
this side also there was some exaggeration of the tendon 
jerks. The knee jerks were both of pendulum type. 

Radiographic examination of the skull revealed no 
abnormality. Lumbar puncture produced clear fluid at 
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a pressure of 275 millintetres of cerebro-spinal fluid; the 
fluid had a protein content of 300 milligrammes per 
centum and there was no increase in the number of cells. 
Caloric tests showed an impaired response on the right. 

Suboccipital craniotomy revealed marked increase in 
vascularity of all structures in the right posterior cranial 
fossa, and a yellowish tumour mass was seen lying 
anterior to the pons and the upper part of the medulla. 
It was considered to be inoperable, so the wound was 
closed. After operation hiccups were severe, and they 
continued until the patient’s death ten days later, follow- 
ing a sudden lapse into coma. 


Autopsy (Number 10971). 

A cranial examination only: Was made. A bright yellow 
tumour measuring four centimetres by two centimetres 
was present, applied to the right side of the medulla, and 
extending down through the foramen magnum. It appeared 
to arise from the upper part of the medulla and protruded 
laterally, at the same time compressing the infero-medial 
aspect of the right cerebellar hemisphere, from which it 
was separated by a deep sulcus. It was not attached to 
any blood vessels or cranial nerves. It was soft and 
cystic to the touch, but homogeneous on section. 

The microscopic appearances are shown in. Figures I 
and II. The structure is that of a vascular tumour in 
which the vessels range in size from minute capillaries 
and endothelial strands to arterioles with muscular walls. 
The majority of vascular spaces, however, are small 
newly-formed capillaries, a moderate number of which 
contain red blood cells. Fewer in number than these are 
larger capillaries with a small amount of fibrous tissue 
around them. In some larger vessels muscle cells are 
apparent, and a well-developed muscular medial coat is 
present in still larger vessels. 

Crowded between these vessels are numerous very large 
cells containing lipoid droplets. Some cells with similar 
nuclei have no lipoid material in their scanty cytoplasm. 
The nuclei of these intervascular cells are variable in 
shape and size. On the average, they are moderately 
large and tend to be ovoid, many being indented and 
partly lobulated. There are some cells with several 
nuclei, and an occasional giant hyperchromatic nucleus. 
Hyperchromatism is prominent in a moderate number of 
cells, while the remainder: have a coarse network of basi- 
chromatin. .No nucleoli or mitotic figures can be observed. 
Throughout the tumour, fibrous tissue is scanty. The 
tumour tissue is separated from the medullary tissue by 
a zone of gliosis. 

Case Il. 

Leslie H., a male patient, aged nineteen years, was 
admitted to the Department of Neurosurgery, Royal 
Prince Alfred Hospital, on April 16, 1941, in the care of 
Dr. Gilbert Phillips. The patient complained of fronto- 
occipital headaches of six weeks’ duration, accompanied 
in the last three weeks by effortless vomiting. At the 
same time he had difficulty in controlling his legs, 
especially the right. 

Examination of the patient disclosed bilateral papill- 
edema, moderately dilated but reacting pupils, horizontal 
nystagmus on looking to the left, slight paresis of the 
right facial nerve and paresis of the left hypoglossal 
nerve. The tendon reflexes were diminished, and the 
right upper abdominal reflex was absent. There was 
weakness of the right hand, and dysmetria, past-pointing 
and intention tremor were detected in the right arm. 
Romberg’s sign was present (falling to the right), and 
the gait was ataxic, the patient veering to the right. 

Lumbar puncture produced clear cerebro-spinal fluid at 
a pressure of 450 millimetres of water; the fluid contained a 
normal number of cells and the protein content was not 
increased. X-ray examination of the skull revealed no 
abnormality. 

Ventriculography disclosed dilatation of the lateral and 
third ventricles, the right ventricle being larger than the 
left. No air could be made to enter the lower end of the 
cerebral aqueduct or the fourth ventricle. 

Suboccipital craniotomy disclosed a large cyst in the 
right cerebellar hemisphere containing 30 millilitres of 
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Figure I. 


Case I: Photomicrograph showing the foamy nature of the 
capillaries between 
(Hematoxylin and eosin stain, x 200.) 


large xanthoma cells, and the small 


groups of these cells. 


F:cure Il. _ , 
Case I: Silver impregnation showing 
the reticulin distribution described in 
the text. (Laidlaw method, x 100.) 


FIGURE VI. ' 
Case VIII: High power view showing 
irregularity and hyperchromatism of 
nuclei. (Hematoxylin and eosin stain, 
x 200.) 


F_GureE III. 
Case III: Photomicrograph showing small 
foam cells and newly formed vessels. The 
foamy nature of the cytoplasm is not as 
prominent as in Case I, owing to the 
smaller size of the cells. (Hematoxylin 
and eosin stain, x 200.) 


FIGURE VII. 
An angioblastic meningeal tumour for 
comparison with hemangioxanthomata. 
The cells are fusiform in shape and 
tend to be arranged in _fasciculi. 
(Hematoxylin and eosin stain, x 100.) 


Figure IV. 


Case III: High power view of the same field to show the 
lipoid-containing cells. 


(Hematoxylin and eosin, x 400.) 


FiGure V. 
This photomicrograph illus- 
trates the invasive nature of the 
tumour. Arrows indicate glial tissue 
not completely obliterated by the 
tumour. (Hematoxylin and eosin stain, 


Case VIII: 


r 7 FIGURE VIII. 

Silver impregnation showing the reticu- 
lin pattern in the tumour illustrated in 
Figure VII. (Laidlaw method, x 100.) 
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ILLUSTRATIONS TO THE ARTICLE BY Dr. MALCOLM FOWLER. 


Ficure I. Ficure II. . : 
Shows dense network of reticulin fibrils in the spleen. - The spleen. Shows a giant cell containing two asteroids 
(Foot’s silver method; x 80.) within reticulated spaces. (Hematoxylin and eosin stained 
section; x 800.) 


i Figure III. R c 
Abdominal gland. Shows a Schaumann inclusion in a _ giant cell. 
(Hematoxylin and eosin stained section; x 800.) 
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Ficure IV. FIGURE V. 
Lung. Shows an area of proliferation next to a bronchiole The spleen. Shows pale nodular areas of fibrosis, con- 
with scattered smaller areas. Note emphysema. (Hema- taining giant cells. (Hematoxylin and eosin stained section ; 
toxylin and eosin stained section; x 45.) x 45.) 
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xanthochromic fluid. At a second operation three weeks 
later the cyst was opened and its wall removed, together 
with a very vascular nubbin of tissue on its lateral wall. 
The patient recovered satisfactorily, and was discharged 
from hospital three weeks after operation. 


Biopsy (Number. U. 2232). 

The nubbin of tissue was soft and brownish-red in 
colour. Microscopic examination shows the lesion to have 
the structure of an angiomatous tumour. Numerous 
minute, newly-formed capillaries, some larger capillaries 
with fibrous tissue in their walls, and a few arterioles 
with muscular walls are present. Many cells lie between 
the vessels, and some of these are swollen and contain 
lipoid droplets; others are multinucleated. 
are ovoid, although some are slightly indented, and a well- 
defined chromatin network is visible; some cells contain 
nucleoli. No mitotic figures are present. A moderate 
amvunt of fibrous tissue is scattered through the lesion. 
There is no actual invasion of cerebellar tissue, nor does 
there appear to be any limiting gliosis. 


Case Ill. 

Leslie B., a male patient, aged fifty years, was 
admitted to the Department of Neurosurgery, Royal 
Prince Alfred Hospital, on May 2, 1941, in the care of 
Dr. Gilbert Phillips. The patient complained of severe 
frontal headaches of two months’ duration, accompanied 
by giddy turns. This disorder was followed by difficulty 
in walking. 

Examination of the patient disclosed bilateral papill- 
edema, slight Rombergism, unsteady gait, and horizontal 
nystagmus on looking to the right. There was some 
dysmetria in the arms, and the tendon reflexes were 
sluggish. ’ 

Lumbar puncture produced clear cerebro-spinal fluid at 
a pressure of 260 millimetres of cerebro-spinal fluid; 
there was no increase in the cell or protein content. 

Ventriculography revealed bilaterally symmetrical hydro- 
cephalus, with dilatation of the upper end of the cerebral 
aqueduct. No air could be made to pass into the lower 
end of the aqueduct, or into the fourth ventricle. 

Suboccipital craniotomy disclosed no abnormality, 
except for high pressure in the posterior cranial fossa. 
The wound was then closed, as difficulty was experienced 
with hemostasis in the right cerebellar hemisphere. 
The patient, died two weeks later, during an attack of 
hyperthermia. 

Autopsy (Number 8788). 

A cranial examination only was made. Examination 
of sections of the cerebellum disclosed a yellow tumour 
1-9 centimetres in diameter, deep in the right cerebellar 
hemisphere. In the cut surface were found hemorrhagic 
areas and a few small cystic spaces. 

The microscopic appearances are shown in Figures III 
and IV. The lesion has the structure of a hemangio- 
matous tumour. Capillary vessel formation is not 
prominent, though some small newly formed capillaries 
containing erythrocytes may be seen; and in addition, 
between large foam cells there are spaces which resemble 
sinuses rather than differentiated vessels. However, there 
are numbers of larger capillaries and arterioles, the latter 
having smooth muscle in their walls. 

The lipoid-containing cells are arranged in alveolar 
groups. surrounded by fine strands of connective tissue, 
which in many cases radiate from vessels and link up 
with each other. Many of the foamy cells are attached 
to these strands of connective tissue. 

The foam cells are very numerous throughout this 
tumour. Their nuclei are irregular in shape, the majority 
being globular, but others are slightly indented. There are 
some multinucleated cells, and a few cells with giant 
hyperchromatic nuclei. .In the majority of nuclei an open 
chromatin network is present, and nucleoli can be seen. 
There is. also an occasional mitotic figure in the foam 
cells. : 

For the most part, the tumour is separated from normal 
cerebellar tissue by an area of softening containing many 
compound granular corpuscles. In one area there appears 


The nuclei - 








to be active invasion of the cerebellum by projections of 
tumour tissue containing blood vessels and tumour cells, 
in some of which lipoid is present. 


Case IV. 

John M., a male patient, aged twenty-one years, 
was admitted to the Department of Neurosurgery, 
Royal Prince Alfred Hospital, on May 12, 1942, in the 
care of Dr. Gilbert Phillips. The patient complained of 
frontal headaches and vomiting, with hematemesis two 
weeks prior to his admission to hospital. This disorder 
was followed by failing vision and giddy turns. 

On examination of the patient early bilateral papill- 
cdema was present; otherwise no abnormalities were 
detected in the cranial nerves. Incoordination and tremor 
were present, with dysdiadokokinesia and past-pointing, 
in the left arm. 

Radiographic examination of the skull revealed no 
abnormality. Lumbar puncture produced clear cerebro- 
spinal fluid at a pressure of 210 millimetres of cerebro- 
spinal fluid. There was no increase in the protein or 
cell content of the fluid. 

Ventriculography revealed bilateral symmetrical hydro- 
cephalus, with dilatation of the third ventricle and the 
upper part of the Sylvian aqueduct. No air could be 
induced to enter the fourth ventricle. 

Suboccipital craniotomy revealed a cyst in the left 
cerebellar hemisphere, from which 10 millilitres of yellow 
fluid were aspirated. The cyst was removed, together 
with a nubbin of tissue on its superior wall. Recovery 
from operation Was satisfactory, except that the patient 
was found to have a hemorrhaging duodenal ulcer and 
hypochromic anemia. These were treated, and the patient 
was discharged from hospital four weeks after operation. 


Biopsy (Number V. 2161), 

The tissue was reddish-brown in colour. 

Microscopic examination of the tissue shows it to have 
the structure of an angiomatous neoplasm. Numerous 
small capillaries are present in various stages of forma- 
tion. Some larger capillaries with fibrous tissue walls 
are seen, and in addition, some cavernous spaces contain- 
ing erythrocytes are apparent. Some of these spaces have 
broken down, and red blood cells have been extravasated 
into the surrounding tumour tissue. Some fine collagen 
fibrils are irregularly distributed through the tissue. 

Between the vascular lacune are cells with irregular 
nuclei, most of which are indented, though they tend in 
general to be ovoid in shape. Many of these cells have 
a vacuolated cytoplasm. The nuclei throughout show a 
fine chromatin meshwork; nucleoli are not present, and 
no mitotic figures are seen. There is a distinct zone of 
gliosis separating the tumour tissue from the cerebellum. 


Case V. 

George H., a male patient, aged twenty-six years, 
was admitted to the Department of Neurosurgery, 
Royal Prince Alfred Hospital, on August 17, 1943, in the 
care of Dr. Gilbert Phillips. The patient had complained 
of headaches three and a half years previously, together 
with vomiting and ataxia; seven weeks later he had had 
a cerebellar cyst removed. He remained well until two 
months before his readmission to hospital, when his 
headaches and vomiting recurred. This recurrence was 
followed by ataxia and progressive loss of vision, with 
diplopia in the last two weeks. 

On examination of the patient, a healed incision was 
present in the suboccipital region; bilateral papilledema, 
paresis of the left lateral rectus muscle, ataxic gait and 
Rombergism were detected. : 

X-ray examination of the skull revealed no abnormality. 

Lumbar puncture produced clear fluid at a pressure of 
600 millimetres of cerebro-spinal fluid, with normal 
constituents. 
_ Suboccipital craniotomy through the old _ incision 
revealed a cystic tumour in the left cerebellar hemisphere, 
with a nubbin of tissue on its antero-lateral wall. This 
was partly removed, and the wound was closed. The 
patient developed a cerebro-spinal fluid fistula and died 
four months after operation from meningitis. 
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Autopsy (Number 9633). 

The centre of the left cerebellar hemisphere was 
occupied by a yellowish-brown, semi-cystic tumour, 2°5 
centimetres in diameter. 

On microscopic examination, the structure of the speci- 
Men is seen to be that of an angiomatous neoplasm. 
There are many well-developed capillaries, most of them 
surrounded by fibrous tissue. The fibrous tissue appears 
to radiate out in strands from the larger vessels. In 
other more cellular areas the capillaries are newly- 
formed or in the process of formation. There are some 
large capillaries and a few arterioles. 

In regions where differentiation of vessels is incom- 
plete there are many foam cells,,sonié of which have 
large, irregular, hyperchromatic nuclei; the majority 
have irregularly ovoid nuclei with a tendency to lobula- 
tion. Some of these nuclei have a vesicular chromatin 
pattern, in which no nucleoli can be seen. A zone of 
gliosis separates the tumour from the cerebellum. 

Examination of a section of cyst wall reveals necrotic 
fibrous tissue infiltrated by polymorphonuclear cells and 
covered by fibrin. 

Case VI. 

Joan P., a female patient, aged twenty-four years, 
‘was admitted to the Department of Neurosurgery, 
Royal Prince Alfred Hospital, on December 17, 1943, in 
the care of Dr. Gilbert Phillips. She complained of severe 
headaches of seven months’ duration, recently associated 
with vomiting. She had had tinnitus for two weeks, and 
ataxia for a month. Recently, menstruation had become 
irregular. 

On examination of the patient, blurring of the right 
optic disk, horizontal nystagmus on looking to either side, 
hyperactive knee jerks (more so on the right side) and 
some weakness of the right arm were detected. Lumbar 
puncture produced clear fluid with normal constituents, 
at a pressure of 300 millimetres of cerebro-spinal fluid. 
The patient died suddenly two weeks after her admission 
to hospital. 

Autopsy (Number 9660). 

A full post-mortem examination was made. In the 
right lobe of the cerebellum, posteriorly, was a cyst 4:5 
centimetres in diameter, containing clear fluid. On its 
lateral aspect was a small nubbin of tissue, yellow in 
colour. 

On microscopic examination of the specimen, the struc- 
ture is seen to be that of an angiomatous neoplasm. 
Many capillaries are to be seen. Those near the surface 
of the nubbin are fairly well differentiated, while those 
on its deeper aspect are represented mainly by small 
channels lying between large cells with vacuolated cyto- 
plasm. Some larger capillaries and a few arterioles are 
also present. There is very little fibrous tissue, except in 
relation to the larger vessels. ' 

The nuclei of the foam cells are ovoid for the most part, 
and display a prominent chromatin network, but no 
nucleoli. Other~ nuclei are large, irregular and hyper- 
chromatic. 

A well-defined acellular zone lies between tumour tissue 
and cerebellum; but there does not appear to be any 
encapsulation. 

Case VII. 

Sidney W., a male patient, aged sixty-one years, 
was transferred from the Department of Psychiatry 
to the Department of Neurosurgery, Royal Prince Alfred 
Hospital, on May 29, 1945, in the care of Dr. W. Lister 
Reid. He complained of headaches and listlessness of 
nine months’ duration: He ‘was admitted to the Depart- 
‘ment of Psychiatry in May, 1945, where he was found to 
have bilateral papilledema and some increase of the 
tendon reflexes on the right side. At that time he 
¢ommenced vomiting. X-ray examination of the skull dis- 
closed no abnormality. Lumbar puncture produced clear 
fluid at a pressure of 180 millimetres of cerebro-spinal 
fluid; the fluid contained a normal number of cells and 
the protein content was not increased. Ventriculography 
revealed gross symmetrical dilatation of the lateral and 
third ventricles and cerebral aqueduct. No air could 
be made to enter the fourth ventricle. 





Suboccipital craniotomy revealed a pronounced increase 
in vascularity of the structures in the left posterior 
cranial fossa. When the dura was opened a large tumour 
mass covered by tortuous blood vessels was exposed. As 
difficulty was experienced with hemostasis, no attempt was 
made to remove the tumour. The wound was closed. The 
patient died ten days after operation, after gradually 
lapsing into coma. 

Autopsy (Number 8.U. 5964). 

A full post-mortem examination was made. A yellowish 
tumour two centimetres in diameter was)present in the 
postero-inferior portion of the left cerebellar hemisphere. 

Microscopic examination of the specimen shows the 


_ structure to be that of an angiomatous neoplasm. Many 


small capillaries are present, between which lie large 
cells with vacuolated cytoplasm. Numerous large capil- 
laries and some arterioles are also present. Surrounding 
the larger capillaries fibrous tissue can be seen, spreading 
out into the surrounding tissue. 

Foam cells are found scattered throughout the tumour, 
but they are more closely aggregated in regions where 
vessel differentiation is less pronounced. The nuclei are 
ovoid,: and have a prominent chromatin network. No 
mitoses are present. 

The line of demarcation of the tumour from the cere- 
bellum is distinguished by glial condensation and many 
small arteries. In this region a number of newly-formed 
vessels have infiltrated into the cerebellar tissue. Few 
foam cells are present in this region. 


Case VIII. 

Anne C., a female patient, aged forty-five years, 
was admitted to the Department of Neurosurgery, 
Royal Prince Alfred Hospital, on June 15, 1944, in the 
eare of Dr. Gilbert Phillips. She complained of occipital 
headache of: one year’s duration, associated in the last 
six weeks with vomiting and hiccup. Recently she had 
noticed blurring of vision and diplopia, together with 
giddy turns. She had gained 15'to 20 pounds in weight 
in the last two years. 

On examination of the patient, trunk obesity, high 
bilateral papilledema with retinal hemorrhages, past- 
pointing and intention tremor in the right hand were 
present. X-ray examination of the skull revealed no 
abnormality. Lumbar puncture produced clear fluid at 
a pressure of 490 millimetres of cerebro-spinal fluid; the 
fluid had a normal cell content and a slightly increased 
globulin content. Ventriculography disclosed bilaterally 
symmetrical hydrocephalus, with dilatation of the third 
ventricle. : 

Suboccipital decompression was performed, and 25 
millilitres of yellow fluid were aspirated from a large 
cyst in the right cerebellar hemisphere. The patient 
recovered satisfactorily, and was discharged from hospital 
one month after operation. 

She was readmitted to hdspital two months later, with 
recurrence of the previous symptoms, together with ataxia. 
Suboccipital craniotomy was performed, and the cyst was 
opened and again aspirated, and a nubbin of tissue removed 
from its wall. The patient’s condition improved after opera- 
tion, and she was discharged from hospital one month later. 

The patient presented herself again two years. later, 
stating that her headaches and ataxia had returned three 
months before. Examination disclosed blurred aptic disks, 
horizontal nystagmus, Rombergism with falling to the 
right, ataxia and dysmetria in the right arm and a 
pendulum knee jerk on the left side. The cerebro-spinal 
fluid pressure was 310 millimetres of cerebro-spinal fluid, 
and there was some increase in the protein content of 
the fluid. 

A third suboccipital operation was performed. This 
revealed that the right cerebellar hemisphere was almost 
entirely replaced by a huge cyst..containing a greyish-red 
nubbin on its infero-medial aspect. The patient recovered 
satisfactorily after removal of the nubbin, and was dis- 
charged one month later. 


Biopsy (Number Z. 4469). 
Several pieces of reddish-yellow tissue were submitted 
for examination. On microscopic examination the appear- 
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ances are as shown in Figures V and VI. The tissue 
consists of tumour tissue and cerebellar tissue. The 
tumour has the structure of a hemangioblastoma, in which 
there are many well-defined capillaries and numerous 
newly formed capillary channels. Others are seen in 
the process of formation. There are a few vessels :in 
which a muscular media is developing. Fibrous tissue is 
present around the more mature vessels. 

Between the small vessels are many very large cells 
with vacuolated cytoplasm; others contain lesser amounts 
of lipoid. Throughout the tissue the intervascular cells 
are irregular in shape, and have irregularly ovoid nuclei. 
In some the nuclei are grossly irregular and hyper- 
chromatic; a few giant nuclei and multinucleated cells are 
present. No mitotic figures are seen. 

The tumour tissue is invading the cerebellum. The 
invasive portion of the tumour consists mainly of 
individual cells with scanty cytoplasm, but newly formed 
hyperplastic capillaries are present as well, extending from 
the tumour into the cerebellar tissue. There are few 
foam cells in this region. Incorporated in the tumour 
are small masses of glial tissue, and there are also small 
areas of cystic degeneration within the tumour. Histo- 
logically, the appearance is that of a malignant neoplasm. 


DISCUSSION. 


Blood vessel tumours of all types constitute about 2% 
of histologically verified intracranial tumours. Of these 
about half are hemangioblastomata (Cushing and Bailey, 
1928); and in any series of such tumours usually half 
are cystic and half solid (as in the present series). In 
the case of the astrocytomata about 75% are cystic, and 
in any series of cerebellar cysts about 5% are hemangio- 
blastomata, while 70% are astrocytomatous tumours. 


The angioblastic tumours appear to be almost confined, 
as regards their site of origin, to the posterior cranial 
fossa; although some authors (for example, Cushing and 
Bailey, 1928; Bailey et alii, 1928; Cushing and Hisen- 
hardt, 1938; Zeitlin, 1942) consider that the angioblastic 
meningiomata are identical with the xanthomatous hem- 
angioblastomata. Examples occurring in the spinal cord 
have also been noted on about 100 occasions altogether 
(Wyburn-Mason, 1943). 

In this regard, comparative studies of a series of angio- 
blastic meningiomata and of the tumours under discussion 
leave no doubt as to the difference in the two tumours on 
morphological grounds (see Figures VII and VIII). In 
the former, as in angioendotheliomatous tumours of skin, 
the cells are more inclined to be spindle shaped, and the 
reticulin network is more pronounced, with long fibrils 
patterned according to the meningiomatous whorl forma- 
tion in those showing such a formation. -The cells of the 
so-called pseudoxanthomatous hemangioblastomata, on the 
other hand, are irregular in shape and size, and resemble 
in some degree the cells found in skin xanthomata. 
Reticulin impregnation shows a fine network varying in 
degree with the vascular and fibrous tissue differentiation. 
There is also a very delicate reticulin network which 
surrounds groups of xanthomatous cells. 

Macroscopically, xanthomatous hemangioblastomata may 
be either solid or cystic. In the latter case, the cysts may 
attain great size, the largest in the present series con- 
taining 30 millilitres of fluid. The cysts are filled with 
yellowish fluid which coagulates on being cooled. On 
one wall of the cyst (usually anteriorly) there is a 
nubbin of tumour tissue of reddish colour streaked with 
yellow. Moreover, the cyst wall itself is somewhat 
reddish. Thus the hemangioblastomatous cysts differ 
slightly from the astrocytomatous cysts encountered in 
the posterior cranial fossa. In the present series of 
cases, this type of tumour was found on five occasions 
(Cases II, IV, V, VI, VIII). These cysts develop within 
the tumour, and are not due to transudation of fluid into the 
surrounding brain tissue. In one of our cases (Case VIII) 
the cystic tumour reformed on two occasions, even though 
both cyst wall and nubbin were apparently completely 
removed each time. It is of interest to note that micro- 


! 





scopically this tumour is the most active and invasive of 
the series, and is histologically malignant (vide supra). 

Three of the present series of tumours (Cases I, III and 
VII) were solid, although in one (Case III) small areas of 
cystic degeneration were present. Tumours of this type 
are bright yellow in colour (see Figure VI), and there is 
increased vascularity in the brain tissue surrounding the 
neoplasm, which leads to extensive hemorrhage during 
operative removal. This type of tumour is soft to the 
touch, and gives readily when’a brain needle is inserted 
into it; thus it differs in this respect from astrocytoma 
and acoustic neuroma. It is not so soft as medullo- 
blastoma or papilloma of the chorioid plexus. 

Microscopically, xanthomatous hemangioblastomata are 
composed of angioblastic tissue in which vessel formation 
has progressed to various degrees, and in which inter- 
vascular tumour: cells’ contain lipoid. All stages of vessel 
formation have been observed, from endothelial strands 
up to arterioles with a muscular media. In some cases 
the majority of vascular channels are merely primitive 
capillaries, whereas in others differentiation has progressed 
to later stages. 

In the less well differentiated tumours, lipoid-bearing 
cells are the most prominent feature of the tumour (see 
Figure I (a)). In cases in which vessel differentiation is 
more advanced, foam cells are much less conspicuous. 
Thus it would appear that vessel formation and foam cell 
formation in these tumours are processes that tend to be 
mutually exclusive. 

The vessel formation is of a character that must be 
regarded as neoplastic. In Case III, vessel formation is 
minimal (see Figure II). However, the foam cells are 
arranged in a manner which suggests the sinuses of the 
reticulo-endothelial system, although the cells themselves 
bear no resemblance to the “littoral” cells. Possibly this 
arrangement, which is present also in Case VII, may be an 
artefact due to shrinkage. The lipoid-bearing cells display 
no evidence of phagocytosis, even where softened brain 
tissue gives them every opportunity to display such a 
function. Their large numbers, size and appearance are 
entirely consistent with the opinion of Roussy and 
Oberling that they are concerned with lipoid storage. 

As has already been mentioned, there is some resem- 
blance to cutaneous xanthomatous tumours. In one such 
cutaneous tumour studied by us, exceptionally large 
xanthoma cells are present, and in addition there is an 
abundant new formation of capillary blood vessels of such 
a degree that they could be described as angiomatous. 
This cutaneous tumour appears to be a link between the 
ordinary medullary xanthoma of skin and the xantho- 
matous intracranial tumours under discussion. A study 
of the nuclei of the xanthomatous cells in the tumours under 
discussion and of the nuclei of the cells of other medullary 
reticuloses leaves no doubt in our minds that this type of 
tumour derives from the reticulum cell, the ability of which 
to differentiate in various directions is amply illustrated 
in lymphadenoma, for example. 

Thus we believe that the term “pseudo-xanthomatous 
hemahgioblastoma” given to this type of tumour by 
Bailey and Cushing is misapplied. On morphological 
grounds, these tumours are better described as “hzemangio- 
xanthomata”, and appear to form an intracranial example 
of the reticulo-endothelioses. 

One of the cases (Case VIII) in this series is of further 
interest, in .that it presents clinical and _ histological 
evidence of malignancy. Hemangioblastomata in sites 
other than the nervous system may become malignant 
(for example, Kaposi’s tumour of skin), and the angio- 
blastic meningiomata, which resemble these tumours in 
some respects, are also considered by many on Clinical 
and pathological grounds to be malignant, although we 
do not consider them to be analogous to the* hemangio- 
xanthomata. But a search of literature reveals no account 
of malignant changes occurring in xanthomatous hem- 
angioblastomata of the hind-brain, although two cases 
(Morrison and Gollerkeri, 1937; Abbott and Love, 1943) 
have been described, in which it was claimed that a 
cerebellar hemangioblastoma had metastasized to the 
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lungs. However, these authors present no satisfactory 
histological evidence of malignancy in their reports, and 
possibly the tumours were multiple from the start. 


SuMMARY. 

1. Hight cases of hemangioxanthoma are described. In 
one case the tumour was present in the medulla oblongata. 
The remaining tumours were located in the cerebellum, 
, and one of these -preserited clinical _and histological 
‘evidence of malignancy. 

2. The relevant literature is briefly reviewed. 


3. It is suggested that the xanthomatous cells are the 
type cells of this variety of tumour, for which reason the 
name “hemangioxanthoma” is proposed, and that such 
tumours represent a cerebral form of reticulo-endotheliosis. 
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A CASE OF STENGEL-WOLBACH SCLEROSIS WITH 
AUTOPSY. 


Second Edition, 


By Matcotm Fow ter, 


From the Department. of Pathology, University of 
Adelaide. 


THE disease commonly known as sarcoidosis has been 
described by many writers under ‘various titles, such 
as benign lymphogranulomatosis, Boeck’s __ sarcoid, 
Schaumann’s’ disease, and Boeck-Besnier-Schaumann 
disease et cetera. The lesions are often widespread in the 
organs with a correspondingly diverse symptomatology, 
and are basically non-caseating miliary nodules of reticulo- 
endothelial proliferation containing giant cells. It was 
Schaumann in 1914 who first demonstrated that it was 
a systemic disease. The literature has been well reviewed 
by Pinner®® and by Rubin and Pinner.” 

In some tases there were present in the giant cells two 
types of inclusions. The first, observed by Schaumann,” 
has been reported by many writers, including Tillgren,® 
Lemming“ and Skavlem and Ritterhoff. In 1911 
Wolbach™ adequately described the other variety, which 
he called the asteroid. Since then it has been reported by 
Jadassohn,® by Hirsch,“ by Friedman® and by Skavlem 
and Ritterhoff.” Robb-Smith® thinks that these cases 
can be differentiated from sarcoidosis, and has called them 
“giant-cell histiocytic sinus reticulosis’” (Stengel-Wolbach 
sclerosis). 

The present paper is an account of a case.in which both 
Schaumann’s inclusions and the rarer Wolbach asteroids 
were found. 


Clinical Record. 


The patient, a female, aged fifty-three years, first came 
under the care of Dr. Constance Finlayson in December, 
1942, complaining of pain and swelling in the joints of the 
fingers, wrists, knees and ankles. Apart from some 
tiredness she had no other symptoms. Her weight was ten 
stone seven pounds. On examination the patient was found 
to have a loud systolic murmur in the mid-sternal area, 
with a blood pressure of 140 millimetres of mercury 
(systolic) and 80 millimetres of mercury (diastolic). In 
view of her foul teeth, the joint condition was thought to 
be infective arthritis. 

Her teeth were extracted in January, 1943, after which 
her joint symptoms increased, but later diminished. She 
was examined several times in the next few months up 
to July, when she was treated for arthritis. Late in 1943 
she began a trial of several queer diets. 


When next examined in February, 1946, she weighed 
seven stone five pounds, but felt very well. The urine 
contained a faint cloud of albumin, and her blood pressure 
was 160 millimetres of mercury (systolic) and 80 milli- 
metres of mercury (diastolic). 

In August, 1946, the patient returned with a cough, and 
looked poor in colour and very thin. A miniature X-ray 
film revealed “signs of chronic bronchitis with increase 
of lung markings”. She was next examined when ill in 
bed in March, 1947, when she began to vomit all her food. 
The blood pressure was 200. millimetres of mercury 
(systolic) and 110 millimetres of mercury (diastolic). 
Clinical examination of the lungs revealed signs of con- 
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solidation .at both bases; the urine still contained a trace 
of albumin, and in addition, a small amount of sugar. 

She was sent to hospital, where she continued to vomit, 
but had a good appetite and: still said she was feeling well. 
Cough was present throughout.. She gradually became 
comatose, and died at the end of March, 1947. 


Post-Mortem Examination. 


The autopsy was performed by Professor J. B. Cleland 
and myself at a private hospital, where adequate facilities 
for weighing the organs and preserving them en masse 
were absent. 


Macroscopic Examination. 

The body was that of a thin, pallid, grey-haired woman, 
aged fifty-seven years. 

When the chest was opened, the lungs hardly collapsed 
at all, and overlapped the heart. Together with this 
emphysema were extensive firm patches in the posterior 
part of the lungs, the pleural surfaces having a greyish, 
reticulated appearance. The bronchi looked normal. 

The spleen was about three times its normal size, and 
contained firm, pale-greyish areas, circular in outline, 
varying in diameter from about two millimetres to one 
centimetre. In places these nodules had become’ confluent. 


Enlargement of the lymph glands was noted along the 
left side of the abdominal aorta, and on the superior 
surface of the pancreas, in the hilum of the lungs, at the 
bifurcation of the trachea and in the anterior mediastinum. 
On the right side of the trachea at its junction with the 
cricoid cartilage was a solitary gland measuring about six 
centimetres in length, the other glands averaging three 
centimetres. The glands were greyish and firm, with 
smooth surfaces, and always discrete, and on section were 
uniformly greyish with no softened areas. 

The capsule of the kidneys peeled readily, leaving a 
smooth, pale surface with a few darker mottlings. The 
cortex was slightly reduced and very pale. 

The liver was firmer than normal and looked a yellowish- 
fawn in colour. 

There were no coronary or valvular lesions in the heart; 
but a small scar was present in the anterior wall of the 
left ventricle. 

The brain was normal and so were its vessels. The 
dura was extensively calcified. All the_ other organs 
appeared normal. , 


Microscopic Examination. 

The fundamental structure of the lesions was a miliary 
nodule containing a number of endothelioid cells and one 
or more giant cells. A ring of Iymphocytes of variable 
width was usually found, while almost invariably the 
nodule had undergone a type of hyaline fibrosis, in which 
the endothelioid cells had often disappeared, leaving the 
giant cells and lymphocytes. ,,Usually these systems had 
coalesced, so that isolated units, were hard t0 find. Many 
of the -giant cells were extremely large without any 
definite nuclear arrangement, the nuclei being situated 
at one end for the most part. A few of these cells must 
have contained a hundred or more nuclei. Foot’s silver 
stain revealed a great increase of reticulin fibrils, which 
heavily outlined the lesions, surrounded individual giant 
cells and penetrated between the endothelioid cells 
(Figure I). In none of the lesions was there any sign of 
caseation, nor did Ziehl-Neelsen staining reveal any acid- 
fast bacilli. 

The inclusion bodies were of two types: (a) Wolbach’s 
asteroids and (b) Schaumann’s inclusions. In all the 
sections only a few giant cells were seen to contain both 
kinds. 

Wolbach’s asteroids (Figure II) were found lying in 
vacuoles in the cytoplasm of the giant cells. They were 
formed of one or more deeply staining central masses, about 
the size of a streptococcus, surrounded by an amorphous 
area from which radiated delicate refractile spines, the 
whole body looking like a minute crystalline sea-urchin. 

Numerous vacuoles of varying sizes were also present 
in the giant cells. In some were tiny coccal bodies, the 
slightly larger vacuoles containing small asteroids. None 





| were 


| in one low-power field, a “x6” ocular’ being used. 
| spleen contained many asteroids, but Schaumann’s bodies 





of these inclusions was found lying free in the tissue or 
in other cells. ; 

The second type of inclusion (Figure III) stained a deep 
purple with hematoxylin and eosin and sometimes nearly 
filled a giant cell. Now and again one was actually seen 
slightly protruding from one end of the cell. These 
inclusions were irregular in shape, often sprouting a bud- 
like process, the whole mass usually lying in a vacuole. 
Some appeared solid, staining uniformly, whereas others 
had a concentrically laminated structure. A few seemed 
to have a solid wall enclosing a central space. For more 
detailed information Schaumann’s papers®® should be 
read. 

In regard to the distribution of the lesions, the lungs 
contained scattered nodules, which often merged to form 
a considerable area of firm consistency. These nodules 
situated in the septal, perivascular and _peri- 
bronchial tissues (Figure IV). In the lungs there were 
many asteroids, with a relatively small number of 
Schaumann’s bodies. 


The granulomatous nodules in the spleen (Figure V) 
were notable for their number and for the large numbers 
of giant cells, as many as eighty of the latter being seen 
The 


were absent. The former appeared very frequenily; of 
every 100 giant cells, 40 contained an asteroid, some two, 
while nearly all the giant cells were vacuolated to varying 
degrees. 

The lymph glands were remarkable for the predominance 
of Schaumann’s bodies, having more than any other organ. 
There was an occasional Schaumann’s body lying free in 
the tissues. One asteroid was seen lying longitudinally 


| and resembled a fir tree in shape. 


The portal areas of the liver were densely infiltrated 
and very fibrosed. Slight atrophy of only the immediately 


| adjacent liver cells, probably a pressure effect, was present. 


Asteroids were common, but the other type was absent. 

In the cortex of the kidney were two miliary nodules, 
one single Schaumann body being present in one of them. 
No asteroids were found. 


Discussion. 

The main difficulty associated with this case was the 
exact identification of the lesion. In only a very small 
proportion of cases of sarcoidosis have these asteroid 
inclusions been found, and this is further justification for 


| Robb-Smith’s classing this condition as a separate entity. 


In Wolbach’s® and Friedman’s® patients the lesions 
were confined to the lungs, spleen, lymph glands and 
liver. All their patients died from other causes, including 
carcinoma of the colon, chronic nephritis, pernicious 
anemia and meningococcal meningitis. Skavlem and 
Ritterhoff’s® patient presented the same distribution of 
lesions, and in addition, involvement of the kidneys, 
diaphragm and heart muscle, with coexistent pulmonary 
asbestosis. Jadassohn’s paper was_- unfortunately 
unavailable. } 

In this case the reticulin fibrils were laid down around 
individual endothelioid cells, and this fact fulfils Robb- 
Smith’s main criterion for differentiating Stengel-Wolbach 
sclerosis from sarcoidosis, in which these fibrils do not 
penetrate between the cells. 

The arthritis in this patient may well have been caused 
by the same proliferation of cells as that found elsewhere 
in the body; no X-ray examination was made to confirm 
this. 

Many writers, including Schaumann,”’® Lemming,” 
Tillgren,” and Rubin and Pinner,” have observed 
Schaumann’s inclusions. These bodies mostly occur with- 
out the asteroid, but apart from the present case, they 
have been found in association with the latter by Skavlem 
and Ritterhoff.” Wolbach® and Friedman noticed only 
asteroids in their cases. Hirsch,“” who obtained much of 
his material surgically, did not report seeing the two in 
conjunction. It would seem that the two are probably 
unrelated, in contrast to Friedman’s suggestion that 
Schaumann’s body was a more mature stage of the asteroid. 
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Theories concerning the origin of Schaumann’s 
inclusions are various. Schaumann himself believed them 
to be a transformed non-acid-fast variety of the tubercle 
bacillus, either alone or in association with elastic tissue; 
‘but there is as yet no general agreement on their nature. 

The asteroids, although subjected to much chemical 
investigation on their rare appearances, are still resistant 
to identification, remaining stable under treatment with 
acids and alkalis. Hirsch®» thought that they were fat 
crystals deposited from a. saturated solution, after which 
certain chemical changes rendered them insoluble in fat 
solvents. He injected rabbits with human fat containing 
cholesterol and stearin, with the production of similar 
lesions. Sister Marie-Suzanne and .Policard,“® who found 
asteroids in four out of 58 cases of human leprosy, 
believed them to be metabolic waste products of the giant 
cell, probably protein in nature. That the asteroids 
develop in the giant cell is probable, for the transition of 
the vacuoles containing tiny round bodies into larger 
bodies with minute asteroids, and so on up to the largest 
sizes, is most convincing. 


Summary. 

A case of Stengel-Wolbach sclerosis (giant-cell histio- 
cytic sinus reticulosis) in a woman, aged fifty-seven years, 
is described. 

The patient developed arthritis of the fingers, with loss 
of weight, and later a persistent cough. 

On macroscopic examination the lungs, spleen, lymph 
glands and liver were seen to be affected. On microscopic 
examination these organs and the kidney contained nodules 
of reticulo-endothelial hyperplasia, in which were giant 
cells containing in their cytoplasm one or other of two 
types of inclusion. 

One inclusion was a laminated, densely staining body 
(Schaumann’s inclusion), the other a minute spiny element 
(Wolbach’s asteroid). 

Reasons, including Robb-Smith’s, why this disease should 
be differentiated from sarcoidosis, are given, and brief 
mention is made of the current views on the nature of the 
inclusions. 
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pondenz-Blatt fiir schweizer Aerzte, Volume XLIX, 1919, page 
455; quoted by Skavlem and Ritterhoff, loco cita 





“3) A, H. T. Robb-Smith: “Reticulosis and Reticulo-sarcoma : 
A. Histological Classification”, The: Journal of Pathology and 
Bacteriology, Volume XLVII, 1938, page 457. 

“@) Sister Marie-Suzanne and A. Policard: “Recherches 
cytologiques sur les inclusions astéroides de certaines cellules 
géantes lépreuses’, Bulletin d’histologie appliquée a la 
physiologie et & la pathologie et de technique microscopique, 
Volume XXIII, 1946, page 143; from Abstracts of World 
Medicine, Volume i, 1947, page 371. 


\ 
Addendum. 


After this paper was submitted for publication another 
case of the disease was discovered. The patient was a man, 
aged sixty-four years, who died on the day of his admission 
to a mental hospital. At the post-mortem examination, 
conducted by. Professor J. B. Cleland, the abdominal, 
bronchial and tracheal glands were enlarged, discrete, firm 
and greyish-white. The spleen was a little enlarged and 
dark red, with several dozen scattered white specks a few 
millimetres in size, like tuberclés. A few similar specks 
were noted under the capsule of the liver. On the anterior 
surface of the upper pole of the left kidney was a white 
plaque about one inch in diameter and about three to four 
millimetres thick, with an irregular periphery. On micro- 
scopic examination the lesions were similar to those in the 
first case, except that in a large series of sections only two 
asteroids and no Schaumann bodies were seen, although 
vacuolation was common. The hyaline fibrosis was more 
extensive than in the first case. 

This demonstrates that the inclusions are probably 
products of metabolism in a large cell, and that they do 
not initiate the condition. 

The patient had mitral stenosis of long standing with 
coronary sclerosis. In addition the prostate contained a 
localized adenocarcinoma. 


$e 
Reviews. 
MONGOLISM AND CRETINISM. 


CLEMENS E. Bewnpa, Director of the Wallace Research 
Laboratory for the Study of Mental Deficiency at Wrentham, 
Massachusetts, has published a most important book on 
mongolism and cretinism.’ It is the culmination of an 
intensive study over the past ten years primarily under- 
taken to solve the mysteries of mongolism. Dr. Benda is a 
teaching neuropathologist, psychiatrist and mental hygienist, 
but he must also be a sound physician and endocrinologist 
and a capable practitioner and organizer of medical research 
work. He-acknowledges freely his appreciation of the 
reliable and devoted collaboration of six named members of 
the staff of the Wallace Research Laboratory and of those 
others who have given him free access to clinical material 
and case histories to enable him to utilize controls and 
supplementary data from sources outside his own institute. 

The book is one of the most satisfying reports of planned 
clinical and laboratory research work which we have seen. 
The large number of doctors and educationists in this 
country working amongst children and liable to be consulted 
by the parents of the mongoloid and cretinoid children in 
our midst should be made aware of the observations and 
conclusions recorded by Dr. Benda. They represent a 
turning point in our understanding of these unfortunate 
children and will help to rationalize the situation and to 
provide sound advice on management, prognosis and ‘treat- 
ment. 

Pediatricians and psychiatrists are well aware of the 
relative frequency of mongolism and the comparative rarity 
of true cretinism, but few may have realized that the 
problem is so formidable throughout the world. As Dr. 
Benda states vividly, probably seventeen mongoloid children 
are born every day in the United States where there are 
8650 babies born daily; at any given time there are about 
60,000 of them living in that country. These figures have 
been calculated from statistics quoted in the book and on 
an expectation of life of ten years; this low expectation is 
the result of the heavy mortality in the early years of life. 

The information given on cretinism alone would make the 
book valuable, but the account given concerning ‘the 
intricacies of mongolism is of outstanding scientific impor- 





o> ®, F, Hirsch; “Radial Inclusions of Giant Calis”, Archi 
of Pathology, Volume XX, 1935, page 665. 

4) M. Fr edman : “Sarcoidosis of the Spleen: Report of a 
Case with Autopsy and a Study of Intracellular ‘Asteroid 
Bodies’”, The American Journal of Pathology, Volume XX, 
1944, page 621. 








1“Mongolism and Cretinism: A Study of the.Clinical Mani- 
festations and the General gg of Pituitary and Thyroid 
Deficiency’, by Clemens E. Ben M.D. ; 47. London: 
William Heinemann (Medical Books), ” Limited. 9” x 6”, pp. 326, 
with many illustrations. Price: 25s. 
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tance. The author was himself surprised to find that the 
subject of cretinism is still so tangled. He clearly dif- 
ferentiates endemic cretinism, which may include feeble- 
mindedness or dwarfism ascribable to causes other than the 
thyreoid dyscrasias, from sporadic cretinism and synonymous 
conditions on the one hand and acquired hypothyreoidism 
or athyreoidism or juvenile myxcedema on the other. 

Put pithily, Dr. Benda and his co-workers hold that 
mongolism is pituitary cretinism. Because of the unsuitable 
state of the mother’s body for pregnancy at the time, the 
foetus suffers an arrest of devélopment of the pituitary gland, 
the master gland of the endocrinal system, and the other 
growth factors in the body are secondarily affected. 
Mongolism is congenital hypopituitarism, as contrasted with 
the dwarfism of hypopituitarism acquired after birth. The 
consequent smallness of the extremities of bones has 
influenced Benda to revive the term “congenital acromicria” 
as a good descriptive name for the anomaly. By contrast 
the better known term acromegaly applied to the gross 
enlargement of bone ends, diploé and air cells in the bones 
(also of pituitary origin) will assist those unfamiliar with 
the word ‘“‘acromicria” toc become aware of its significance. 
This term was previously introduced as a descriptive name 
for the lesions of bone found in mongolism by Arthur 
Schiiller in 1907 and by W. Clift in 1922. In 1886, Pierre 
Marie described acromegaly and showed that it was due to 
hyperpituitarism, though hitherto, it, like mongolism today, 
was ascribed to atavism, racial retrogression or some other 
philosophical or mythological origin. 

The conception of mongolism as the congenital type of 
hypopituitarism is well presented and closely reasoned from 
an intensive pathological study of the autopsy material 
from 46 subjects of mongolism who had died at Wrentham 
during the currency of the research. Only those with 
specialized knowledge in endocrine pathology will be able 
to appreciate the place in the sun of the a, B and y cells, 
chromophiles and chromophobes, and “pregnancy” cells and 
the significance of an “eosinophil shift’; but the main 
argument that secretory function is seriously impaired by 
deficiencies and consequent variation in the interaction of 
the several cytological components of the anterior lobe of 
the hypophysis is well sustained and not difficult to follow. 

Chapter V, the fundamental and crucial section of the 
book, is an erudite exposition of endocrine pathology in 
general, and it would: be difficult to conceive a more detailed 
and logical comparison between mongolism and pituitary 
dwarfism on the one hand and cretinism and myxcedema on 
the other. Of all endocrine dyscrasias, that of congenital 
hypopituitarism would seem to be the most disastrous, for 
the reason that in the absence of the “leader of the 
orchestra” the other members of the endocrine band cannot 
maintain harmony and balanced performance. 

In other chapters we are given very good and sufficient 
reasons for abandoning Langdon Down’s original miscon- 
ception of these ill-finished children as “representative of 
the great Mongolian race” and a refutation of the old 
theories of racial retrogression and atavism as well as the 
more recent nidation theories, including the “narrow amnion 
sac” idea advanced by Van der Scheer in 1929. Whilst it 
is too much to expect that we can get rid of the word 
“mongolism”’, there is no longer any justification for the 
continued use of the word “mongol”, As a transitionary 
term, Benda has used “mongoloid” until acceptance has 
been accorded to the proposed substitute “congenital 
acromicria’’. 

The etiological hypothesis which has been substantiated in 
the present study is the one bearing on the depression in the 
reproductive faculty of the mother. Hope is held out for 
effective treatment through improvement in antenatal care 
and the synthesis of an active “growth hormone” having 
a beneficial chondrotropic action upon the bone cartilages 
and a mild stimulating influence upon the body cells and the 
other endocrine glands. 

The material available for the long-term study consisted 
of the following: 255 mongoloid children and their families 
immediately under observation and investigation; an equal 
number of children from the Wrentham State School with 
familial mental defects other than mongolism who were used 
as controls; 75 more mongoloid children who were especially 
studied after the main conclusions had been reached from 
the consideration of the previous 255 cases; the case histories 
of nearly two hundred other mongoloids in other clinics; 50 
carefully conducted autopsies with correlation of micro- 
pathological and microscopic preparations with previous 
clinical findings; radiological, hematological and biochemical 
investigations; and an analysis of voluminous published case 
reports, articles and books on mongolism, cretinism, mental 
defectiveness and associated subjects. 

The author, his co-workers and his publishers are to be 
congratulated on the successful culmination of this epoch- 
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making enterprise. The format, the paper and the splendid 
tabulations and illustrations make the book a treasure which 
many people will wish to possess and to read. It contains 
not only a distinct advance on scientific knowledge: of the 
main subjects, but it also illumines the whole field of 
endocrinology, pathology, physiology and radiology: and 
throws new ‘light on the importance of the health of the 
pregnant woman. 





NURSERY NURSING. 


MODERN NURSING is becoming just as specialized a pro- 
fession as the various branches of medicine, and “A Hand- 
book for Nursery Nurses”, by A. B. Meering, is a very 
complete textbook for nurses whose charges are babies and 
young children.! This is the first book on this particular 
subject to be published in Britain, and it fully covers the 
syllabus of the certificate of the National Nursery Examina- 
tion Board. However, not only will this book be of great 
use to nurses, but in addition it will be a boon to all mothers 
with young children, and in this country it would be an 
excellent guide for families living in isolated rural districts 
where the advice of trained nurses is not close to hand. 
Every phase of the care of infants and children is dealt with 
very fully and the chapters on natural and artificial feeding 
are especially good. The chapter on cookery and the plan- 
ning of meals provides many useful and well-thought-out 
menus, whilst an additional chapter on invalid cookery 
ensures that this important subject is not overlooked. The 
symptoms of the infectious diseases of childhood are well 
enumerated, but it is to be regretted that little or no 
mention of the treatment of them is made; it is to be hoped 
that this deficiency will be remedied in the next printing. 
Other topics covered include anatomy and physiology, 
hygiene, clothing, care of the feet, mental growth, play 
activities and deficiency diseases, to mention some of the 
main headings which all combine to make this, book a 
most useful addition to the bookshelf of all those to whom 
the care of children is entrusted. The book is well illustrated 
and excellently printed. 





PROGRESS IN RADIOLOGY. 


“THE 1947 YEAR Book or Rapiotocy” has been received 
from the publishers;? the diagnostic section is edited by 
Charles A. Waters and.Whitmer B. Firor, and the thera- 
peutic section by Ira L. Kaplan and Sidney Rubenfeld. Many 
important articles occurring in the current literature are 
reviewed and illustrated. Many conditions of extreme rarity 
receive attention. A. B. Soule describes calcification of the 
coraco-clavicular ligaments following injury, especially dis- 
location of the clavicle, which occurs three to six weeks after 
injury. The condition when established does not seem to 
cause any disability in spite of its extent and position. 

. Borak discusses the appearances in the _ sacro-iliac 
regions in Marie Striimpell’s spondylitis; there is condensa- 
tion in the region of the joints with later loss of structural 
details. The condition starts in the ilium with later involve- 
ment of the sacrum and blurring of the joints. Later, 
decalcification of the spine and pelvis occurs and obliteration 
of the joint surfaces. Richman and Barnes describe injuries 
to the ligaments of the knee joint occurring in parachutists 
and caused mainly by forcible abduction. 

Tuberculous dactylitis (Hardy and Hartmann) is said to 
occur mainly in the phalanges of the hands. There is pain- 
less fusiform swelling with fluctuation when the periosteum 
is involved. Complete restoration of structure occurs without 
disability. Various authors discuss eosinophilic granuloma 
with reports of cases. Patients are usually males under 
thirty years of age. The condition is characterized by 
moderate pain, aggravated by motion, weight-bearing and 
paipation. Eosinophile cells are only slightly increased in 
numbers. Skiagrams show sharply defined rounded areas 
with little periosteal reaction. The lesions are not charac- 
teristic and the epiphyses and diaphyses may be involved. 
Biopsy is necessary for diagnosis. Cocke reports 





1“A Handbook for Nursery Nurses’, by A. 
S.R.N., with a foreword by Alan A. Moncrieff, M.D., ks 
1947. London: Bailliére, Tindall and Cox. 8” x 53”, pp. 
with many illustrations. Price: 17s. 6d. 

2“The 1947 Year Book of Radiology”; Diagnosis—edited by 
Charles A. Waters, M.D., associate editor, Whitmer B. Firor, 
M.D.; Therapeutics—edited by Ira I. Kaplan, M.D., F.A.C.R., 
associate editor, Sidney Rubenfeld, M.D.; 1947. Chicago: The 
Year Book Publishers, Incorporated. 9” x 6”, pp. 416, with 


many illustrations. Price: $5.50, 


B. Meering, 
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aerosinusitis in airmen. The frontal sinus is usually affected 
and the nasal ostium is covered by inflammatory tissue with 
ball-valve blockage which prevents air entry to the sinus 
during. descent; only the severe forms can be demonstrated 
radiographically. F. Windholz reports three cases of retro- 
peritoneal lipoma which caused displacement of viscera. In 
myasthenia gravis C. Good reported 17 cases_with demon- 
strable intrathoracic tumour out of 100 cases; very good 
illustrations of these tumours are reproduced. 

Kooperstein and Bass report three cases of bilateral 
pneumonia following the instillation of lipiodol. Iodine was 
looked upon as the allergen involved. 

Sarcoidesis, according to Garland, shows a variable lung 
picture. Miliary nodules and coarse nodulation in the linear 
fibrosis are seen. Diagnosis is difficult, but the presence of 
aE ME skin lesions is of help. « 

L. W. Scott describes hemosiderosis in mitral stenosis. 
Good reiimidations accompany the ‘article. The condition is 
extremely difficult to differentiate from tuberculosis and 
silicosis. : 

Interesting work is contributed by M. C. Sosman on 
catheterization of the heart. He describes the technique in 
detail and states that it has been of help in the diagnosis of 
congenital cardiac conditions. Much useful information has 
been obtained on hemodynamics and on cerebral and renal 
physiology. Other authors also deal with this unusual phase 
of medicine. 

J. Levitin draws attention to the value of scout films in 
abdominal conditions. Free air can be demonstrated in 
perforations. Ureteral calculi may be demonstrated, and it 
can also be learned whether an obstruction is in the small 
or large bowel. Prolapse of gastric mucosa through the 
pylorus is not unusual and occurs in atypical ulcer cases, 
which do not respond to treatment. It produces a mushroom- 
like deformity of the base of the.cap. A case of duodenal 
septum with proximal dilatation jis reported by Lamson. 
Royer and Solari describe a method of cholangiography by 
injection of “Diodrast” with the aid of the peritoneoscope. 

Compression in intravenous pyelography is recommended 
by Hickel. 

In the section on technique the photoelectric timers are 
described and the work of Eddy is reviewed. 

The radiotherapeutic section ‘contains a discussion on 
various phases of treatment. Radioisotopes have proved of 
benefit in polycythemia vera, but not in leuchemia, in which 
X-ray treatment is still to be preferred. Radiophosphorus 
has proved of no value in osteogenic sarcoma, melanoma, 
carcinoma, Hodgkin’s disease, lymphosarcoma and reticulo- 
celled sarcoma. Workers on these. radioactive drugs must 
receive ample protection from r tion. The Queensland 
Radium Institute states that cutaneous cancers (melanomata 
exempted) are curable by irradiation, but deep-seated 
carcinoma receives no benefit. 

Supervoltage X rays are of less benefit than moderate 
wave-lengths. In the former there is very little safety 
margin. Hormone therapy is of more value in prostatic 
carcinoma than radiation. No sero-diagnostic tests for cancer 
have proved of any use. 

Bursitis and sacro-iliac rheumatoid arthritis have benefited 
from radiation. In these conditions and in infections 
generally chemotherapy should not be used in combination 
with radiotherapy. 

Radiation sickness has not. responded to any form of 
treatment. 

Kaplan and Rosh urge pre-operative radiation in breast 
cancer and sterilization in the case of young women. 
Artificial radio-elements are of value in the study of 
metabolism and measurements can be made with instruments 
such as the Geiger counter and the Lamritson electroscope. 
Numerous papers on the various conditions submitted to 
radiation are reviewed. 

The book should be in the hands of all radiologists who 
wish to keep in step with the advances being made in the 
field of radiology. 





CHEST SURGERY FOR NURSES. 


Co.Liis’s handbook, now in its second edition, is written 
primarily for nurses engaged in attending patients suffering 
from diseases of the chest and particularly those diseases 
for which treatment may be surgical in character.’ 

Included in the 169 pages is a full description of the 
anatomy and physiology of the various components of the 





1 “Handbook - Chest Surgery for Nurses”, asd ze eee Collis, 


B.Sc., -D., S., in collaboration with Mabb: bit, 
§.R.N., foreword by A. Tudor Edwards, M.D., M.Chir™ ‘PRS 
Second Edition; 1946. London: Bailliére, Tindall’ and Cox. 
8” x 53”, pp. 196, with many illustrations. ‘Price: 7s. 6d. 





thorax, as well as a description of the diseases affecting 
this section of the body. Every operation likely to be 
employed in treatment is discussed, particular reference 
being made to post-operative care. There is also a chapter 
on anesthesia. Written as it is for nurses, in some respects 
the scope of the book may be too wide; a full description of 
the physical examination of the chest including the various 
signs that may be elicited seems unnecessary. 

A welcome inclusion is the chapter on breathing exercises; 
this chapter indeed might with advantage have been 
expanded to include a description of post-operative posturing 
and exercises for patients who have been submitted to major 
operations such as thoracoplasty. 

At the end of the book is a series of reproductions of 
skiagrams showing the appearances of various pulmonary 
diseases. The quality of the reproductions is reasonably 
good and a small diagrammatic sketch beneath each repro- 
duction indicating the radiographic appearances is a useful 
feature. 

The book on the whole is well written. We have a violent 
prejudice against endowing the human species with a 
multiplicity of chests, as;is suggested by the use of such 
terms as “right chest’, “left upper chest” and “right lateral 
chest”. An adequate index is provided. 

The handbook supplies a need and should be read by all 
nurses engaged in attending patients suffering from diseases 
of the chest. 





GASTRO-ENTEROLOGY. 


“AN INTRODUCTION TO GASTRO-ENTEROLOGY”, by James 
Dunlop Lickley, certainly presents no more than a mere 
introduction to the subject. The author states in the preface 
that the book is intended for beginners, amongst whom he 
classifies senior medical students, younger physicians, 
general practitioners and ex-service medical men. However, 
members of all these groups would be rather disappointed 
in this book, viewing it~from a practical standpoint, as it 
presents only anatomical and physiological aspects of the 
subject, no mention being made of the many pathological 
conditions which are met with daily in medical practice. 
Three pages arg devoted to the subject of chronic constipa- 
tion, but such. meagre details are given that this _ brief 
description of so complex a subject is useless, especially as 
no mention of treatment for the condition is made. The 
author rather paradoxially states in the preface that “no 
useful purpose would be served by indicating specifically the 
numerous sources from. which information has been derived”, 
and for such sources he refers the student to the larger 
textbooks. We also advise students to refer to larger books 
than this one for practical help in dealing with the problems 
involving the gastro-intestinal tract. 





THE GROWING CHILD. 


A Book by Arnold Gesell needs little introduction to most 
readers. “The Child from Five to Ten” is the most complete 
study available of the behaviour of children, admittedly of 
high average intelligence and social status, during these 
most important years, when they are beginning school life 
and learning to adapt themselves to the demands of our 
complex civilization.’ 

The book is a developmental sequel to an earlier volume, 
“Infant and Child in the Culture of To-day”, and though 
designed particularly for parents and teachers, it could be 
read with profit by any physician. The material obtained 
from innumerable observations of children in each of the 
yearly age groups has been analysed with reference to ten 
major fields of behaviour—motor characteristics, emotional 
expression, fears and dreams, self and sex, personal hygiene, 
interpersonal relations, play and pastimes, school life, ethical 
sense and philosophical outlook. The resulting psychological 
portraits are clear-cut, amusing, and in our experience 
ridiculously “true to life’. Suggestions are given for 
parental management. 

The authors are to be congratulated on this book. It is 
easy to read, full of information and of intense interest to 
those who have the care of children. 


1“An. Introduction to Gastro-Enterology: A Clinical Study of 
the Structure and Functions of the Human Alimentary Tube”, 
by James Dunlop Lickley, M.D.; 1947. Bristol: John Wright 
and Sons, Limited. London: Simpkin Marshall (1941), Limited. 
147 5X 43”, pp. 152, ‘with illustrations, some of them coloured. 
Price: 8s. 6d. 

2“The Child from Five to Ten’, by Arnold Gesell, M.D., and 
Frances L. Ilg, M.D., in collaboration with Louise Bates Ames, 
Ph.D., and Glenna E. Bullis; Second Edition; 1946. London: 
Hamish Hamilton, Limited. 94” x 63”, pp. 498. Price: 18s. 
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THE WUNDERLY TRAVELLING 
SCHOLARSHIPS. 

Aw important and stimulating gnnouncement has been 
made by the Royal Australasian College of Physicians— 
important because an opportunity is to be given to 
Australian graduates in medicine to study diseases of 
the chest in overseas centres, and stimulating because 
a medical practitioner of Adelaide; Dr. H. W. Wunderly, 
and his wife have given a sum of £18,000 to endow a 
series of travelling scholarships. That study overseas 
will be of advantage to those whose chief interest lies in 
diseases of the chest is a statement with which few, if 
any, will disagree. Australia stands in need of more 
practitioners of experience who can speak with authority 
on these diseases. No doubt clinical material is available 
in the Commonwealth to enable practitioners to become 
proficient in the prevention, diagnosis and treatment of 
chest diseases, but centres for study are few and teachers 
are far from numerous. The process, too, will take 
longer than it will in centres where activity is greater 
because of increased facilities. If we think of pulmonary 
tuberculosis, for example, we must recognize at once 
that different aspects of the disease are being studied in 
Great Britain, on the continent of Europe and in America 
on a scale that is impossible in Australia. The work on 
Bacille Calmette-Guérin vaccination in Denmark and the 
other Scandinavian countries, described some time ago in 
these columns, covers ground which has scarcely been 
touched in the Commonwealth of Australia. The large 
clinics in Britain, in Switzerland, and in America, where 
artificial pneumothorax therapy, phrenicotomy, thoraco- 
plasty and pneumonectomy are practised in many hundreds 
of cases, offer to the student an approach to the subject 
that varies with the varying experience of the clinicians 
in the different countries. Or if we turn to malignant 
disease of the lung, we know that in overseas clinics 
treatment by surgical operation has progressed to an 
enormous degree. But the point need not be laboured. 
In regard to the stimulating character of this endowment, 
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it should be pointed out that Dr. and Mrs. H. W. 
Wunderly have joined the small band of those within 
the ranks of medicine who have tried to repay some of 
the benefits received from it and to further its science and 
practice. It has been well said that man is a debtor 
to his profession. The debt in medicine may be dis- 
charged by unswerving adherence to its tradition and its 
ethics and also by gifts of money to endow research or 
to extend practice. As a matter of fact it is the wish of 
the founders that each holder should be informed that 
the endowment has been made “as an expression of thanks 
to those donors of scholarships and exhibitions which 
enabled one of the founders fo graduate in medicine, 
and to those colleagues whose advice was so freely given 
him over many years”. 


The endowment has been made for the purpose of 
the post-graduate education and training abroad of young 
physicians in the diagnosis and management of thoracic 
disease. It is proposed to award two scholarships each 
year to suitable applicants. Award will be made by the 
Executive Committee of the Royal Australasian College 
of Physicians in consultation with Dr. and Mrs. Wunderly 
during their lifetime. At the same time it is not obliga- 
tory on the Executive Committee to make any award—the 
committee will have discretionary power and will make 
no award if it is of the opinion that no candidate is of 
sufficient merit. The conditions of the award are so 
drawn up that those who have held the scholarships will 
be of use to the Australian community in later years. 
A scholarship will be tenable by a Doctor of Medicine 
of a university approved by the College, or by a Member 
or Fellow of the Royal Augtralasian College of Physicians 
or of the Royal College of Physicians of London, but this 
condition is not absolute. The scholar will agree to 
engage in the post-graduate study of thoracic disease 
abroad for at least one and for not more than three 
years. An applicant will be required to submit a scheme 
of proposed study for the approval of the Executive 
Committee, and the Committee may, if it sees fit, appoint 
annually an adviser to supervise the scholar and may 
ask the adviser to furnish from time to time reports on 
his progress. The scholar will be expected to agree on 
his return to Australia or New Zealand to devote the 
whole or most of his time to the investigation, treatment 
and: prevention of thoracic disease; and, when possible, 
to accept a teaching appointment which calls for the 
giving of instruction in thoracic disease. The value of 
each travelling scholarship per annum will be £1000 
(Australian currency). The Executive Committee may 
agree to extend the scholarship for a maximum period 


‘of two further years, but in no instance will a sum 


greater than £2000 (Australian currency) be paid. A 
scholar will be expected to supply to the Royal Australa- 
sian College of Physicians a half-yearly report on the 
study undertaken by him and at the termination of his 
scholarship a full report of his work and activities during 
the tenure of his scholarship: 


One fact remains to be recorded; it is an original 
idea and has our complete approval. It is not a condition F 
of an award, but it is the desire of the founders and of 
the Royal Australasian College of Physicians that each 
scholar shall, within ten years of his return to Australia, 
be given an opportunity to contribute whatever ie may 
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think fit to a fund intended to make available in per- 
petuity similar scholarships when the funds of the 
Wunderly Endowment shall be exhausted. It is to be 
hoped that the stimulating example of the donors will be 
followed in the years to come by the scholars who will 
reap a rich benefit. The founders of this endowment 
have earned the appreciation and gratitude of the Royal 
Australasian College of Physicians, of the members of 
the medical profession as a whole and of the people of 
the Commonwealth; this we believe they will have in 
full measure. ; 


—_— 


Current Comment. 


THE SPAN OF LIFE. 


Tue elixir of life, the secret of eternal youth, has 
fascinated man and occupied much of his time and 
thinking. Whether or not the discovery of the true 
elixir would be a good thing is a matter for conjecture; 
but in some ways and in some part the ancient dream is 
being fulfilled. The span of life has not been increased, 
but with the conquest of most of the infectious diseases, 
the enemies of youth and early middle-age, a great many 
more people survive these periods than used to be the case. 
As Alexis Carrel expresses it in “Man, the Unknown”: 
“People do not live longer, but more people live to be 
old.” As is well known a relative increase in the 
incidence of degenerative diseases has been the result 
with an increased proportion of deaths occurring in the 
later decades. However, the actual span of life has not 
increased, nor has the number of those who attain it. 
The expectation of life at birth in England and Wales 
was 40:9 years in 1845, 45:4 years in 1885 and 61:6 years 
in 1935, according to Lancelot Hogben.?’ In ancient Rome 
it was 25 years. Yet Carrel assures us that a ‘man: of 
forty-five years has no more chance of dying at the age 
of eighty years now than in the last century. It is none 
the less interesting, if a little tantalizing, to consider 
just what is the span of life’ for those fortunate (or 
unfortunate) few who attain its limits. The Psalmist 
puts it at “three score years and ten, or even by reason of 
strength four score years”. Shortly before his assassina- 
tion Mr. Gandhi expressed the confident hope that he would 
live to the age of one hundred and thirty-three years. 
However; in a discussion by members of the section of 
comparative medicine of the Royal Society of Medicine,? 
V. Korenchevsky, of the Gerontological Research Unit at 
Oxford, stated that data obtained from the Registrar- 
General of England and Wales showed that during the 
period 1930-1945 the longest human lives were recorded 
as having lasted one hundred and nine to one hundred and 
twelve years, “which accord approximately with the con- 
clusions reached by previous critical observers of the span 
of human life in the periods earlier than 1930”. Thus, 
according to Korenchevsky, “theoretically and potentially, 
a span of life of 109-112 appears to be possible for every 
human being”. 
preponderance of women over men among the centenarians, 
and the further fact that the number of female centenarians 
showed a statistically significant increase from the first 
half to the second half of the period considered. 

There are isolated examples of a longer period of life 
such as that of Thomas Parr (cited in the discussion by 
John Hammond), who lived for one hundred and fifty-two 
years. But these are rare. Hammond, who is from the 
School of Agriculture at Cambridge, pointed out that in 
. the higher animals the curve of life begins with a period 
of growth and development which is followed by one of 
completed development—the prime of life—and lastly by 





1“The Measurement of Human Survival” in “New Biology I’ 
(Penguin Books), 1945. : 
FE Slee aaa of the Royal Society of Medicine, September, 


The same data reveal an overwhelming - 





one of senescence in which the powers of the different 
functions gradually fail, ending in the death of the 
individual. The duration of life varies greatly from one 
species to another. A sea anemone has been known to live 
for sixty-six years. Some insects live in a condition of 
maturity for only a few hours; others survive for as 
many as seventeen years. The queen ant may live for 
fifteen years; the male ant dies after a few weeks. Reptiles 
have long lives; a tortoise from the Galapagos Islands is 
stated to have lived for one hundred and seventy-five 
years. The duration of life in birds varies widely, but is 
usually from fifteen to twenty years. The length of life 
of mammals is, in general, longer in the larger species 
than the smaller. Among domestic animals horses have 
lived for forty years, cattle for somewhat over thirty 
years and sheep for over twenty years. However, according 
to Hammond, few domestic animals die of old age. 


An interesting point arising from Hammond’s description 
of the curve of life is the experimental finding that the 
mean age of death in rats can be increased by retarding 
growth by nutritional control, that is, by prolonging the 
upward growth period of the curve. 

Thus physiological and anatomical age can be partially 
divorced from chronological age. In mammals in general 
the span of life is prolonged when the length of the growth 
period is increased, as in the larger animals, and in man 
who is distinguished from the other animals by the 
relatively long prepubertal period. 

It appears, however, that the main factor which deter- 
mines long life in man is the genetic one, and Hammond 
mentions Oliver Wendell Holmes’s advice to-select long- 
lived parents and particularly long-lived mothers. 

In the vegetable kingdom the position is somewhat 
different, as was madese clear in the discussion by Sir 
Edward Salisbury. The .Mexican swamp cypress attains 
an age of perhaps two millennia and the Sequoia gigantea 
of California probably over four millennia; a completely 
different order of life span from that of members of the 
animal kingdom, but undoubtedly related to the fact that 
plants may continue to grow indefinitely, being thus able 
to lay down juvenile tissue on the outside whilst the 
heart wood dies from within outwards; the mobile 
organism would be handicapped by such a progressive 
increase in bulk and so requires renewal of tissue in situ, 
an essentially different conception of survival. Some 
interesting points were brought out by Salisbury on 
“potential immortality”, attained in some plants by 
separation of the younger from the older parts, as by 
cuttings, or, in a more evident way, among unicellular 
plants as a result of growth and division whereby the 
entire living substance of the parent is embodied in that 
of its vegetatively produced offspring. Salisbury suggests 
on considerable experimental evidence that the survival 
of plants depends upon the removal of metabolic products 
which may be the “chemical causes of senescence”. The 
inhabitants of a liquid environment would be at greatest 
advantage here and a tree is probably dependent for, the 
same purpose on the extent of its root system. Salisbury 
suggests that investigation of this concept may lead to 
staggering results in the prolongation of life, but there 
appears to be little experimental warrant to extend the 
idea at present to animals even in hypothesis. 


It is no new concept to suggest that animals which 
depend on sexual reproduction are potentially immortal 
through their sex cells, but this is, as Salisbury states, 
an’ academic concept; only a microscopic part of the living 
material of each successive parent is passed on, and this, 
moreover, may undergo change in kind. Man, for example, 
cannot claim the same sort of potential immortality as 
some of the protozoa. Muriel Robertson pointed out later 
in the discussion that a large group of protozoa, the 
ciliates, are relatively speaking highly organized, but 
they conjugate by the exchange of nuclei and then each 
proceeds on its way after some rather complicated internal 
nuclear rearrangements. The complete individual is in 
each case preserved. 

It would seem, therefore, that as long as there is no 
differentiation which sets apart the reproductive from the 
non-reproductive cells, there is no end to the span of life 
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The surviving 


except through starvation or violence. 
organisms are the original creatures. 

It must be admitted that even the rather highly organized 
ciliates have what some people would consider a low 
standard of living. Therefore it would appear that if you 
want but little here below, you can get that little, long. 

It seems unlikely that many of our human race would 
care to pay such a price for physical immortality, despite 
the criticism so often made of present-day standards of 
living; they are more likely to sympathize with Hans 
Andersen’s little sea maid who was prepared to sacrifice 
her mermaidenly immortality for the privilege of becoming 
a mortal human (and, of course, marrying her prince). 
But, if we put aside the prospect of a protozoal existence, 
the attainment of man’s allotted span is not in every case 
to be striven after. Some of the great amongst us, such as 


Winston Churchill, George Bernard Shaw and Field- 


Marshal Lord Montgomery, look forward to a full span, 
but for those of lesser powers the mere arithmetical 
accumulation of years is not necessarily living. It is 
better to have Sir Walter Scott’s ‘one crowded hour of 
glorious life” than the one hundred and seventy-five years 
of the tortoise from the Galapagos Islands, for whom, as 
Hammond pointed out, “long life is associated with a 
slow rate of living’. Francis Bacon differentiated quality 
and quantity of living when he said, “A man that is young 
in years may be old in hours, if he have lost no time”, 
words which might well be a footnote to the Psalmist’s 
petition: “So teach us to number our days that we may 
apply our hearts unto wisdom.” 





THE LIMITATIONS OF FOLIC ACID. 





Nort long ago the story of the rise in importance of the 
so-called “folic acid” was traced in these pages. Since 
then more knowledge has been gleaned about its nutritional 
functions and its therapeutie effect in a number of con- 
ditions arising in man, particularly the macrocytic 
anemias. The synthesized product has been available now 
for some two years, and is believed to be identical with 
the Lactobacillus casei factor, which, if not the same as 
the vitamins B. and M necessary for chick and monkey 
nutrition, seems to be practically interchangeable with 
them. As Frederick Sargent remarks in a recent review, 
“folic acid’ has ascended from bacteria to chick and 
thence through rat and monkey to man.’ The synthesized 
substance is what chemists call relatively simple, being a 
compound containing glutamic acid, one of the amino- 
acids, para-aminobenzoic acid and the pterin nucleus 
related to xanthopterin. The last-mentioned substance, 
being responsible for the bright hue in butterflies’ wings, 
imparts a similar colour to this nutrient material, which is 
known as pteroylglutamic acid. It is best to speak of the 
synthetic product by this name and to drop the more 
familiar “folic acid”, which dates back to its isolation in 
crystalline form from spinach, and is a general term rather 
than a precise label. A number of compounds are already 
known in which there are several glutamic acid molecules; 
such conjugates appear to be fairly plentiful in nature. 
Biological assay of pteroylglutamic acid is based on .its 
activity as a growth factor for certain test organisms, but 
in order to be available for this purpose the larger- 
moleculed substances must be split. Enzymes possessing 
this power are present in animal tissues. The assaying 
of foods for pteroylglutamic acid may be misleading, as 
little may be available for use in spite of the existence 
of ample quantities in the foods under test, and losses 
also occur through cooking and storage. But practising 
physicians are more interested at present in the thera- 
peutic properties of this nutrient. Its action in restoring 
hemopoietic deficiencies in animals raised great hopes 
in its applicatién to human disease, but it seems that we 
must, as usual, moderate our earlier transports. 

A. C. Hansen-Pruss reports the hematological relapse 
of two patients suffering from pernicious anemia while 





1The New -England Journal of Medicine, October 30 and 
November 6, 1947. 











taking Standard maintenance doses of pteroylglutamic 
acid.t. In so doing he comments that many medical prac- 
titioners and misinformed laymen believe that folic acid is 
an unfailing cure for pernicious anemia, a misconception 
which may lead to disastrous results. Other observers 
have reported similar cases, and have found also that, 
although better response was obtained by” giving large 
doses of this synthetic substance, much superior results 
were obtained rapidly when liver was administered 
parenterally. It may be that some individuals cannot 
utilize the simple chemical. There is reason to believe 
that failure to use the heptapeptide known in the literature 
as “folic acid conjugate” is due to an inability to 
neutralize the inhibitor of conjugate enzyme. Whether 
the difficulty is one of absorption or tissue utilization is 
not clear in that growing number of clinical disappoint- 
ments encountered recently. Sargent in his review, after 
listing the conditions which have yielded to treatment 
with pteroylglutamic acid, presents an even longer list 
of those in which it has been used without success. 
Amongst the latter are the neurological phase of pernicious 
anemia and the varieties of the sprue syndrome. But 
there is a more serious aspect of the subject than merely 
the failure to respond, for there seems some reason to 
think that this treatment has actually had a bad effect 
in many instances. During the last year convincing 
evidence has accumulated of a growing frequency of 
neurological relapses among patients so treated for 
pernicious anemia. Further, several authors record their 
experience that in a high percentage of cases, ranging 
upwards from 20%, symptoms have appeared affecting the 
nervous system a short. time after this treatment started. 
Does pteroylglutamic acid merely fail to control the 
neural pathological changes, or does it fail to prevent 
them from occurring, or has it actually some malign effect 
on the nervous tissues contributing to their deficiency? 
As a rule the blood disorder itself has responded well, but 
as Hansen-Pruss and others have shown, this is not 
invariable. Better results have been obtained by the 
combination of liver extract and pteroylglutamic acid, but 
even here we do not know enough yet to be sure if this 
combination will always prove trustworthy. Some workers 
have found that their results have been much better when 
particular attention was paid to the vitamin B content of 
the diet. This will be generally agreed, though perhaps 
sufficient stress may not have been laid on the importance 
of ensuring that the patient’s tissues really receive enough 
of this essential complex. 

J. R. Bolton and Hilda Gardner recently suggested that 
with this precaution it should be safe to use this 
invitingly simple method of treatment.2 As they point 
out, the weight of evidence favours the view that 
pteroylglutamic acid plays an important part in ftuclear 
maturation, and it seems worth great effort to harness it 
to the needs of those suffering from deficiencies of so 
dangerous a kind. Fortunately, as Sargent observes, there 
is no anemia which responds to pteroylglutamic acid that 
does not also respond to liver extract. Many physicians 
have felt for a long time that whereas they could be sure 
that an active liver preparation contained ail that was 
necessary to produce and maintain remissions of pernicious 
anemia, there was no such certainty with purified frac- 
tional extracts. It is wise to sound a cautious note about 
this powerful but not fully understood substance. There 
is a great difference between constantly controlled treat- 
ment under ideal conditions for full investigations and 
the more casual attitude of the patient who sees his doctor 
occasionally. Subacute combined degeneration of the cord 
has become a rarity, and we do not wish to see it again; 
neither do we wish to feel unsure of our ability to keep 
the patient with pernicious anemia well indefinitely. 
Nevertheless there are probably even more fascinating 
chapters of the obscure story of growth to be read, and 
not least of these is that dealing with the growth and 
maturation of our blood cells which goes on throughout 
life. 


1The American Journal of the Medical Sciences, November, 


1947. 
2 Proceedings of the Royal Australasian College of Physicians, 


July, 1947, 
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Abstracts from Medical 
Literature, 


PHYSIOLOGY. 


Skin Temperature and Circulation 
in Decompression Sickness. 


C. A. Topras, W. F. Loomis anp J. H.. 


LAWRENCE (The American Journal of 
Physiology, June, 1947) state that the 
decrease of circulation in limbs affected 
with pain and the subsequent drop 
in skin temperature are fatniliar 
phenomena in decompression sickness. 
From their experiments they report 
that variation in circulation to the 
extremities is an important factor in 
the development of decompression 
sickness. The dorsal skin temperature 
of the hand of 24 subjects was measured 
during simulated ascents at 35,000 feet 
at room temperature. It was found 
that the mean temperature of sub- 
jects who did not develop decompression 
sickness remained relatively high and 
constant throughout the test. Those 
who developed bends pain had, sig- 
nificantly lower hand temperatures 
prior to the onset of pain. The 
temperature dropped further after the 
pain appeared. Diathermy applied to 
the left knee significantly decreased the 
incidence and severity of symptoms in 
that knee and resulted in a slight 
general improvement of performance. 
Diathermy applied after onset of bends 
pain had no effect. Heated suits 
slightly reduced the incidence of severe 
bends. : 


Respiratory Gas Exchange after 
Moderate Exercise. 


W. E. Bere (The American Journal 
of Physiology,.June, 1947) describes the 
thermal conductivity method of gas 
analysis adapted for continual~ and 
simultaneous analyses of oxygen and 
carbon dioxide in air. ‘The apparatus 
with an accuracy of + 0°03% of carbon 
dioxide and oxygen was designed for 
following oxygen consumption and 
carbon dioxide elimination of humans 
during and after exercise. Metabolic 
gas exchange curves during and after 
varioug types of moderate exercises 
were studied for individual differences. 
The recovery phase from simple “step- 
up” exercises was found to be practical 
for this purpose. The oxygen consump- 
tion and carbon dioxide elimination 
recovery curves are exponential, the 
half-time constants being functions of 
recovery rates; thus, a slow or fast 
recovery from exercise is represented 
by a large or small half-time constant 
respectively. Reliability and variability 
of the time constant’ of recovery from 
a mild “step-up” exercise were deter- 
mined by tests and retests on 38 male 
subjects of various ages. The reliabilities 
of the carbon dioxide and oxygen time 
constants are 0:74 and 0°55 respectively, 
with standard errors of measurements 
+12% and +15% of the means. The 
recovery rate variations of a subject 
are considered to be due mainly to 
intrinsic factors in the individual and 
are only slightly increased by lengthen- 
ing the time interval between tests. 
The average of the carbon dioxide half- 
time recovery constants (43°9 seconds) 
of 36 subjects is 40% more than the 
average oxygen time constants (31:3 
seconds); .thus the rate of payment of 
the oxygen debt is more rapid than 
elimination of the corresponding excess 





carbon dioxide. The oxygen and carbon 
dioxide recovery constants, however, 
are not independently variable as the 
correlation between them is 0°84. With 
increasing age of subjects there is 
increased slowness of carbon dioxide 
elimination during recovery; the carbon 
dioxide recovery constants of sixty- 
year-old subjects are nearly double 
those of twenty-year-old subjects. The 
oxygen recovery constants are 
apparently less affected by age, dif- 
ferences appearing mainly between the 
very youngest and oldest subjects. The 
age effect accounts to a large extent for 
the interindividual differences in re- 
covery rates. Elimination of the 
influence of age by a first order partial 
correlation results in a_ theoretical 
reliability of 0°21 for both carbon 
dioxide and oxygen recovery constants 
of a homogeneous age group. Different 
intensities and duration of moderate 
exercise have little or no effect on the 
recovery constants which permits com- 
parison of recovery rates between 
individuals who’ perform’ varying 
degrees of work. In any age group 
the more physically fit individuals tend 
to have lower recovery constants, and 
in addition rigorous training of one 
subject brought about a 16% reduction 


of the carbon dioxide and oxygen’ 


recovery constants. The possibility is 
considered that the limiting factors in 
the rate of oxygen consumption and 
carbon dioxide elimination during 
recovery are circulatory in nature. 


Changes during Acclimatization to 
High Altitude. 

C. S. Houston AnD R. L. Rupr (The 
American Journal of Physiology, June, 
1947) report detailed studies of the 
respiratory and circulatory changes 
which occur during the process of 
acclimatization to oxygen lack. The 
studies were made on four men exposed 
to gradually increasing simulated 
altitude during one month in a low- 
pressure chamber. The data obtained 
strengthen the concept that acclimatiza- 
tion consists of a series of integrated 
adaptations which tend to restore the 
oxygen pressure of the tissues toward 
normal sea level values despite the 
lowered oxygen pressure of the atmos- 
phere. The transfer of oxygen from 
inspired air to tissue cells can be con- 
veniently divided into several stages 
which together comprise the oxygen 
transport system. A theoretical mean 
value for the capillary oxygen pressure 
has been introduced to make possible 
@ more. quantitative evaluation of 
circulatory factors than heretofore 
possible. The reduction in the oxygen 
pressure gradient between inspired air 
and mean capillary blocd was due 
mostly to the shape of the oxyhzemo- 
globin dissociation curve and to an 
increase in pulmonary ventilation; 
increase in cardiac output, increase in 
the diffusion constant of the lung, and 
increase in oxyhemoglobin capacity 
were less important factors. The same 
pulmonary and circulatory changes 
which caused an increase in oxygen 


’ pressure necessarily caused a decrease 


in carbon dioxide pressure, and an 
initial effect of the decrease in carbon 
dioxide pressure was an increase in 
the alkalinity of the blood. Further 
changes occurred, as acclimatization 
progressed, to counteract this respira- 
tory alkalosis. The fall in blood 
bicarbonate reflected the extent of these 
changes which included a net increase 
in the other negative ions and probably 
a net decrease in the positive ions. 


-central nervous system. 





These changes comprised secondary 
factors in acclimatization. There was 
no evidence that cellular metabolism 
decreased as part of the acclimatization 
process, since the oxygen consumption 
remained the same at higher altitudes 
as at sea level, both during rest and 
during standard work. Since clinical 
evidence indicated that the subjects 
were moderately anoxic, it appears that 
cellular function was impaired by low 
carbon dioxide pressure, even though 
the amount of oxygen used by the cells 
remained normal. 


The Measurement of Volume of Gas 

in the Digestive Tract. 

H. A. Buatn, R. J. DERN AND P. L. 
Bates (The American Journal of 
Physiology, June, 1947) describe the 
apparatus evolved to measure the gas 
contained in the human digestive tract. 
Composition of the gas and the effect 
of foods are discussed. The average 
content of male subjects is about one 
litre. There are no consistent variations 
with time of day. Defecation causes 
no significant reduction. Collection of 
flatus by rectal tube for six consecutive 
days from one subject with army “K” 
ration as the principal diet shows daily 
egestions from as low as 12 milli- 
litres up to 340 millilitres. Another 
subject collecting all day except during 
sleep gave values ranging from 200 
millilitres on normal diet up to 2600 
millilitres on diets with soy bean for 
protein. The nitrogen contents were 
about 100 millilitres and 600 millilitres 
respectively. The exchanges between 
the gastro-intestinal tract and the blood 
of swallowed air and formed gases are 
discussed. The conclusion is reached 
that the volume of egested flatus is 
largely dependent on the motility of 
the gut. When this is high, large 
amounts of gas are passed with the 
nitrogen highly diluted with formed 
gases, but of a relatively large total 
content which possibly approximates 
the amount swallowed. When motility 
is low, small volumes of gas of high 
nitrogen concentration but of low total 
nitrogen content are egested. These 
results indicate that, ,. even though 
swallowed nitrogen is absorbed slowly, 
it may be absorbed almost completely. 


The Effect of Amphetamine Sulphate 
and Some Barbiturates on the 
Fatigue Produced by Pro- 
longed Wakefulness. 


D. B. Tyter (The American Journal 
of Physiology, August, 1947) reports 
experiments carried out on male volun- 
teers between the ages of seventeen and 
thirty-five years. With the exception 
of the effect on the electrical activity 
of the brain, no other significant or 
biochemical changes were observed 
during one hundred and twelve hours 
of experimental insomnia, and the 
indications are that the fatigue is con- 
fined to the higher centres of the 
Performance 
based on tests of a wide variety of 
psychomotor skills shows little change 
as long as the tests are of short dura- 
tion. Modifying a procedure to require 
a sustained effort on the part of the 
subject results in poorer performance, 
first becoming evident after sixty hours 
of sleeplessness. The inability to 
sustain effort is related to the increased 
difficulty of remaining awake and not 
to any muscular weakness. “Benzedrine 
Sulphate” prevents such deterioration in 
performance when it is first adminis- 
tered between the thirty-sixth and 





Ma 


—es 


forty- 
tion f 
this ¢ 


* offerec 


emplo; 
perfor 
to sta’ 
chief 

lessne 
major 
are 
after 

bet wer 
sympt 
chang 
is disc 


iodin 
mate 
indis' 
thyrc 
amou 
its d 
four 
orgal 
the 

by n 
two 

label 
of tl 
the e 
while 
detec 
liver 
of ti 
wher 
Othe 
cent! 
adre! 
Twe! 
tion 


oO mS TN pe SUD O 


Marcu 6, 1948. 


THE MEDICAL JOURNAL OF AUSTRALIA. ; 311 





forty-eighth hours. A possible explana- 
tion for the mechanism of action of 


, this drug under these conditions is 


offered. Barbiturates in the dosages 
employed have only a slight effect on 
performancé or the ability of the men 
to stay awake during such a vigil. The 
chief disturbances produced by sleep- 
lessness are psychological. In the great 
majority of the subjects these changes 
are mild and transitory, disappearing 
after sleep. The possible relationship 
between the mechanism producing these 
symptoms and the more permanent 
changes in certain psychotic disorders 
is discussed. 


BIOCHEMISTRY. 


Phenylpyruvic Oligophrenia. 


G. A. Jervis (The Journal of Biological 
Chemistry, August, 1947) has presented 
evidence which indicates that in the 
normal fasting organism the ingestion 
of phenylalanine or of phenolpyruvic 
acid is followed by a significant increase 
of the Millon-reacting substance in 
the blood. In patients suffering from 
phenylpyruvic oligophrenia, no increase 
of Millon-reacting substance is observed. 
It is, therefore, concluded that the bio- 
chemical error which is at the base 
of phenylpyruvic oligophrenia consists 
of a block in the normally occurring 
process of hydroxylation of phenyl- 
alanine in the para position. 


Thyroxine and Diiodotyrosine. 
A. TauroG AND I. L. CuHarKkorr (The 
Journal of Biological Chemistry, June, 
1947) have constructed specific activity- 
time curves for the iodine of the 
thyroxine and diiodotyrosine fractions 
of the thyreoid glands of rats that had 
received a single intravenous injection 
of radioactive iodine. The curves 
obtained satisfied certain previously 
established criteria for a precursor- 
product relationship, thus providing 
further experimental evidence for the 
view that diiodotyrosine is the bio- 
logical precursor of thyroxine. The 
average rate of thyroxine secreted by 
the thyreoid gland of the rat as 
calculated from the specific activity- 
time curves was found to be about 
2y per 100 grammes of body weight 
per twenty-four hours. 


Distribution of Labelled Thyroxine. 
J. Gross anp C. P. LesBLonp (he 
Journal of Biological Chemistry, 
November, 1947) prepared dl-thyroxine 
containing two atoms of radioactive 
iodine in the 38’ and 5’ positions— 
material chemically and_ biologically 
indistinguishable from commercial dl- 
thyroxine—and administered it in large 
amounts to young female albino rats; 
its distribution after two and twenty- 
four hours was examined in over forty 
organs and tissues. In many of these 
the injected thyroxine was‘ recovered 
by n-butanol extraction. As early as 
two hours after the administration of 
labelled thyroxine, not more than 2% 
of the radioactivity was detectable in 
the entire volume of circulating plasma, 
while ,more than 50% of it could be 
detected in the gastro-intestinal tract, 
liver and pancreas, mainly in the form 
of thyroxine, except in the stomach, 
where it was demonstrated as iodide. 
Other organs with significant con- 
centrations were the kidneys, lungs, 
adrenals, ovaries and lymphatic tissue. 
Twenty-four hours after administra- 
tion of labelled thyroxine, an average 





of 80% of the injected material might 
be found in the feces, to a great extent 
biologically unchanged, while an 
average of 11% of the: dose could. be 
demonstrated as inorganic iodine in the 
urine. The liver, kidneys, adrenals, 
ovaries and lymphatic organs tended 
to maintain their concentration of 
radioactivity at this time interval. The 
route of entry of thyroxine into the 
gastro-intestinal-tract was shown to be 
mostly via the liver and bile, as liga- 
tion of the bile duct and segments of 
the gastro-intestinal tracts resulted in 
an increase in the radioactivity of the 
liver and the blood, with a corres- 
ponding decrease in the radioactivity 
found in the intestine. Approximately 
25% of a dose of thyroxine of 0°8 
milligramme or more is destroyed in 
two hours and 50% in twenty-four 
hours. In addition, by the end of 
twenty-four hours 80% to 95% of the 
injected dose has been eliminated from 
the body. 


Sensitivity of Striated Muscle. 

C. TorpA AND H. G. Wo.trr (The 
Journal of Laboratory and Clinical 
Medicine, November, 1947) have found 
that the acetylcholine sensitivity of 
striated muscle was increased by 
physostigmine, colchicine, epinephrine, 
ergotamine, pilocarpine, morphine and 
yohimbine (the last three in higher 
concentrations) and was decreased by 
other alkaloids tested. The potassium 
sensitivity was increased in the 
presence of all alkaloids tested (except 
epinephrine and cocaine), and was 
decreased by epinephrine and cocaine, 
and, in higher concentrations, by d- 
tubocurarine, strychnine, quinine, 
quinidine and atropine. It was found 
that d-tubocurarine, codeine, atropine, 
amphetamine, cinchonine, quinidine, 
quinine, strychnine, and veratrine had 
a curare-like effect in that they induced 
a decrease of acetylcholine sensitivity 
in low concentrations, and such con- 
centrations did not modify the potas- 
sium sensitivity of the muscle. 


Serum Proteins. 

A PRECIPITATION method for the frac- 
tionation of serum is described by C. 
Cohn and W. Q. Wolfson (The Journal 
of Laboratory and Clinical Medicine, 
October, 1947). This method gives 
values for albumin and for a, B and y 
globulin which agree well with those 
obtained by electrophoretic analyses. 


Carotenoid Metabolism. 

F. H. Matrson et alii (Archives of 
Biochemistry, October, 1947) report 
that animals fed a _ single dose of 
vitamin A, and then maintained on a 
diet deficient in vitamin A for approxi- 
mately two weeks, have no vitamin A 
in the intestinal wall, even though 
large amounts are present in the liver 
and appreciable amounts in the kidney. 
After the administration of carotene 
to rats with vitamin A deficiency, the 
vitamin appears first in the intestinal 
wall; for a period of approximately 
four hours the quantity in the 
intestinal wall exceeds that in the liver. 
No increase occurs in the yellow pig- 
ment of the liver, whereas it is increased 
in the intestinal wall. The pigment of 
the liver apparently is not carotene. It 
is therefore concluded that the site of 
conversion of carotene to vitamin A in 
the rat is the intestinal wall. 

C. E. WriEsE et alii (Archives of Bio- 
chemistry, October, 1947) report that 
the in-vitro transformation of carotene 
to vitamin A has been demonstrated to 








take place in the small intestine of 
rats with. vitamin A deficiency under 
anaerobic conditions. 


Streptomycin. 

G. E. Boxer AND V. C. JELINEK (The 
Journal of Biological Chemistry, 
October, 1947) describe a fluorometric 
method for the determination of the 
amount. of streptomycin in blood and 
spinal fluid. The lower limit of 
sensitivity is 1:07 of streptomycin. The 
basis of the method is the formation 
of a hydrazone of streptomycin_ with 
the fluorescent 9-hydrazinoacridine 
hydrochloride. The excess reagent, 
togethér with the hydrazones of acidic, 
neutral and weakly basic compounds, 
is separated from the strongly basic 
streptomycin hydrazone by the extrac- 
tion from acid solution with benzyl 
alcohol. The .reproducibility of the 
method is *6%. The values obtained 
with this fluorometric method agree 
with the microbiological assay and the 
chemical assay based on the formation 
of maltol from streptomycin. 


Plasma Esterase. 

H. G. KUNKEL AND S. M. Warp (The 
Journal of Experimental Medicine, 
October, 1947) report that from a study 
of plasma esterase in various ~ hypo- 
proteinemic states information was 
gained concerning the synthesis of a 
protein by the liver, which may be 
applicable to the problem of albumin 
synthesis. Patients with infectious 
hepatitis and cirrhosis had defective 
formation of plasma _ esterase’ that 
paralleled the defect in albumin forma- 
tion. The defect could be altered in 
patients with cirrhosis only by very 
prolonged therapy, which indicated that 
the liver function itself had to improve 
before the proteins could be formed 
in a normal manner. Patients with the 
nephrotic syndrome had normal or 
hypernormal formation of plasma 
esterase. After spontaneous remissions 
or the administration of albumin the 
esterase level showed a marked. rise 
which» was in direct contrast to the 
difficult alterability of the enzyme level 
in patients with severe liver involve- 
ment. It is suggested that the defect 
in protein synthesis by patients with 
the nephrotic syndrome may be due to 
the lack of certain essential materials, 
one of which may be albumin itself, 
rather than to any abnormality in the 
liver. 

The Excretion of Members of the 

Vitamin B Complex. 

W. E. Grunpy et alii (Archives of 
Biochemistry, November, 1947) fed 
phthalylsulphathiazole for short periods 
of time (eight to seventeen days) to 
five human subjects receiving care- 
fully controlled diets, and the effect 
upon the output of vitamins of the B 
group was determined, together with 
associated changes in bacterial counts 
of the feces. The fecal excretion of 
Lactobacillus casei factor dropped to 
about 10% of previous values; the 
excretion of biotin also decreased, but 
not to as great a degree as did the 
Lactobacillus casei factor. Upon the 
removal of the drug, the Lactobacillus 
casei factor and biotin content of the 
feces increased. No decisive decrease 
was found in any of the _ urinary 
excretion levels. Bacteriological find- 
ings included a pronounced and 
immediate decrease in numbers of 
coliform organisms, with a lesser effect 
upon the numbers of streptococci and 
lactobacilli. 
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British Wedical Association Mews. 


SCIENTIFIC. 


A MEETING of the New South Wales Branch of the British 
Medical Association was held on August 28, 1947, at the 
Robert H. Todd Assembly Hall, British Medical Association 
House, 135, Macquarie Street, Sydney, Dr. H. R. R. GRIEVE, 
the President, in the chair. : 


The Role of Proteins in Health and Disease. 


Dr. F. S. HaNsMAN read a paper entitled “Proteins in 
Health and Disease” (see page 285). 

Dr. A. W. Morrow read a paper entitled “Proteins in 
Health and Disease” (see page 288). 

Dr. E. A. HepperG, in opening the discussion, thanked Dr. 
Hansman and Dr. Morrow for their interesting papers. Dr. 
Hedberg said that the important point about hypo- 
proteinemia was not so much the actual details as the 
changed point of view. There was evidence that the pre- 
occupation of the last fifty years with the causes was 
giving place to the actual nutrition of the patient who had 
the disease. At the present time every medical practitioner 
realized that the nutrition of the patient determined not only 
the incidence but also the outcome of infection, and that it 
determined -the outcome of trauma, whether involuntary 
or planned by the surgeon. -Dr. Hedberg referred to the 
importance of vitamin C in determining the healing of 
wounds, and to other factors, but emphasized that proteins 
were by far the most important factor. Protein was the 
“magic of life, newly created and newly dying, by which one 
lived”. Dr. Hedberg then spoke of the dynamic state in 
which the proteins existed. They were not just so much 
meat, but were built up and broken down and transported 
to and fro. The mobility of plasma protein was notable; 
it did not exist in a world of its own. There were several 
sorts of protein—plasma protein, muscle protein and liver 
protein—all in one basket. Whipple considered that plasma 
protein was able to change to muscle protein without loss 
of nitrogen. Referring to the clinical point of view, Dr. 
Hedberg said that the condition of hypoproteinemia was now 
coming to be recognized by surgeons, and was known to 
play a significant part. Dr. Morrow had raised several 
points in connexion with conditions causing hypo- 
proteinemia. Actual destruction of tissue might occur in 
burns as well as loss of blood. The loss of fifty grammes 
a day meant half a pound of muscle. In regard to katabolism 
associated with trauma and infection, Cuthbertson had 
shown that with a simple fracture of the leg 8% of total 
protein was lost in the first ten days. This could be seen 
in the ward at any time. Other workers had at about the 
same time (1945) worked with burnt rats; they had shown 
a similar degree of protein loss. However, the loss was 
much reduced in the case of rats which received much 
added methionine in the diet. Dr. Hedberg wondered 
whether that finding had any» significance when applied 
to human lesions. By the administration of methionine 
these workers had been able to maintain the nitrogen 
balance during the post-traumatic phase. Fortunately the 
breakdown of protein thetabolism did not last; it was 
followed by an anabolic phase, in which a positive nitrogen 
balance existed. It was then that protein feeding could have 
a pronounced effect. Loss due to atrophy was considerably 
diminished by adequate feeding with protein during the 
period of disease, and also by active use of the limbs in bed. 
Recent work on ambulatory treatment of patients in the 
post-operative period was an example of this. With regard 
to the actual treatment of hypoproteinemia, Dr. Hedberg 
said that it was an important surgical problem. It involved 
the questions of loss of weight in the post-operative period. 
Cuthbertson had shown the existence of an almost, direct 
relationship between mortality and loss of weight. This 
emphasized the importance of the patient’s nutritional state 
in determining the outcome of surgical procedures. Dr. 
Hedberg agreed with Dr. Morrow’s contention that the way 
to deal with the problem was by diet. That it was not a 
particular rule to apply to certain patients, but a matter of 
general interest, which should be applied to most patients. 
Dr. Hedberg also thought that the simpler the method of 
giving protein, the more readily and widely would it be 
used. With regard to skimmed milk, Dr. Hedberg agreed 


heartily that it was of great value. It was a good source: 


of first-class protein, easily obtained, easily managed. The 
diet introduced by Varco was similar to that suggested by 
Dr. Morrow, except that the former had egg-added. It 
consisted of six ounces of egg, two ounces of white of egg, 
and was made up to a litre with skimmed milk. This 





provided about 120 grammes of protein per day. It was 
palatable, and could be taken as a beverage or as a medicine, 
or given by tube. Referring to protein hydrolysates as 
suitable food substitutes, Dr. Hedberg said that the difficulty 
about them was that most were rather nauseous. A papain 
digest of meat was said to be more palatable.‘ Referring 
to the parenteral administration of food, Dr. Hedberg said 
that it was important to realize that there were not many 
conditions in which this was really necessary. The tendency 
now that medical practitioners were becoming “protein- 
conscious” would be to rush to the protein bottle and the 
intravenous apparatus. There were some indications for 
parenteral feeding—interference with function, intake or 
absorption such as starvation or vomiting and the rare 
condition’ of protein allergy; it might be of value in these 
circumstances. Difficulties associated with parenteral feeding 
were the expense (if there was need for continuing it for 
long) and the occurrence of thrombosis in the vein, the 
small vein and the large needle. The various preparations 
were not readily come by in Australia, and there were few 
eases in which the addition of these various food substances 
to the oral intake would not be sufficient. Dr. Hedberg 
then discussed the question of plasma as a food substance 
for parenteral alimentation. He said that Dr. Morrow had 
pointed out that on biochemical grounds plasma was not 
the best food. It was very expensive; it cost about $1 per 
gramme. When this was worked out against beef steak, it 
was expensive even for America. Finally, Dr. Hedberg 
stressed the fact that hypoproteinemia was a condition to 
be kept constantly before the eyes of medical practitioners. 


Dr. J. IspisteR expressed his appreciation of the papers 
read by Dr. Hansman and Dr. Morrow; they had covered a 
wide subject thoroughly. Dr. Isbister said that the essential 
amino acids had been mentioned. He pointed out that the 
ten essential amino acids had been worked out only for 
growing rats. It was not known what the essential amino 
acids were in other animals and in the human being. They 
would also vary, under different conditions. The growing 
animal was different from the adult animal. No doubt there 
was a difference in various states, such as pregnancy and 
after injury. The importance of this fact was that in 
America synthetic amino acids were being used as another 
means of parenteral administration of nitrogen, and at the 
present time the requirements of these amino acids under 
different conditions were not known. That would shortly 
be another question thrown to the medical profession by 
manufacturers. Dr. Morrow had said that protein stores 
existed in a labile form. It was important that they were 
dependent on the dietary level of protein intake. The higher 
it was, the more protein was contained in the bodily cells, 
and when the protein intake was reduced again, this was 
lost. As a pre-operative measure in the treatment of a 
person not suffering from protein loss, it was an idea to 
increase the intake for a week or more in order to increase 
the protein content of the cells; this would become available 
for protein requirements after operation. Dr. Morrow had 
mentioned hypoproteinemia, present in starvation. Dr. 
Isbister said that in starvation the alimentary tract was 
edematous and hypomotile, and in the person suffering from 
anorexia a vicious circle was readily set up. It was difficult 
to break this circle. Another condition in which a vicious 
circle was likely to be set up was the subjection to anesthesia 
of a person with hypoproteinemia. Most anesthetic agents 
were liver toxins in some: measure, and such a patient was 
highly susceptible. If the liver was much damaged the 
hypoproteinemia’ would be increased. This was another 
argument.in favour of high protein intake before operation. 
In regard to nutritional edema, exercise had an effect. 
Sometimes the edema would disappear if the patient was 
merely put to bed. "With the resumption of exercise the 
edema reappeared. ‘Patients in bed therefore with cedema 
were markedly hypoproteinemic. In conclusion, Dr. Isbister 
referred to an article in THE MEDICAL JOURNAL OF AUSTRALIA 
by Dr. F. W. Clements in which casein and skimmed milk 
had been referred to for use in a diet mixture during con- 
valescence (see THE MEDICAL JOURNAL OF AUSTRALIA, September 
21, 1946, page 405). Dr. Isbister agreed with the other 
speakers that powdered skimmed milk was the best form of 
protein to be used for a very high protein intake, as it did 
not contain much fat. Diarrhea might occur, but powdered 
apple would help to prevent it. This preparation was not 
readily available as had been claimed; he thought that the 
manufacturers should be informed in some way or other 
that a higher output would be desirable. 


Dr. L. J. A. Parr discussed the effect of protein in the 
diets of patients suffering from rheumatoid arthritis. He 
threw on the screen charts setting out percentages of 


proteins and their fractions in several cases and discussed 
their significance. 
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Dr. S. E. L. STENING said. that mention had been made of 
the presence of anorexia in persons with starvation, hypo- 
proteinemia and cedema. He had seen many such patients 
and none of them had shown anorexia until they passed 
almost to the state of coma which preceded death; in fact 
one man could and did eat the protein ration for thirty men 
per day with comfort. 

Dr. F. S. Hansman said that there was very little that 
required a reply, but he had been a little overwhelmed with 
what Dr. Parr had had to say. Dr. Hansman presumed that 
the method of partition of proteins as outlined by Dr. Parr 
was that used at the South Sydney Hospital. There was 
one thing he would like to point out, and that was the lack 
of adequate means in Sydney for the partition of proteins; 
he said it was only possible to look with envious eyes to 
America where the necessary apparatus was available. Dr. 
Hansman ‘said that Dr. Hedberg had spoken to him earlier 
in the day about methionine, and it had caused him a 
headache, as it was difficult to read up the various functions 
of the amino acids in their own right and apart from their 
own function as part of the protein molecule. He had an 
idea that methionine’ might have some _ protein-saving 
properties, while on the other hand it might be quite 
different and it might be that it acted as a supplier of 
sulphur to the body or might be bound’ up in this 
phenomenon recently given so much prominence, and that 
was the competition for similar chemicals for enzymic 
systems and other systems in the body. Dr. Hansman thanked 
the speakers in the discussion and complimented them on 
the way they had spoken, adding that he thought Dr. 
Morrow would agree that they had spoken better than the 
readers of the papers. 





MEDICO-POLITICAL. 


The Plebiscite in Great Britain. 


THE results of the British Medical Association’s plebiscite 
in Great Britain in regard to service under the National 
Health Service Act have been received. It will be remem- 
bered that the British Government stated its intention to 
bring the new act into operation on July 5, 1948. The results 
of the plebiscite show an overwhelming majority against 
acceptance of the act in its present form. 

The results are set out in three tables. In Table I are 
included the replies to the reference in the plebiscite form 
as follows: 

(i) I approve of the National Health Service Act, 
1946, in its present form. : 

(ii) I. disapprove of the National Health Service Act, 
1946, in its present form. 

The number of plebiscite forms issued was 55,842. Forms 
were issued to registered medical practitioners either 
resident in Great Britain or serving in His Majesty’s Forces 
at home or overseas. The practitioners are grouped in the 
table under eighteen subheadings. The total number of 
those who expressed disapproval was 40,814, and of those 
who approved 4735. The two largest groups were those 
comprising general practitioners (principals) and consultants 
or specialists not holding whole-time salaried posts. General 
practitioners numbering. 15,303: disapproved of the act and 
1413 approved of it. The corresponding numbers for the 
consultant group were 4087 and 269. 

The second table had to do with the reference in the 
plebiscite form as follows: 


(i) I am in favour of accepting service under the act 
in its present form. 

(ii) I am not in favour of accepting service under the 
act in its present form. 

.. The total of those “not in favour” was 25,340 and the 
number of those “in favour’ was 4084. 

In Table III are set out the replies to the following two 
references in the plebiscite form: 

(i) I agree to abide by the decision of the majority 
and undertake not to enter the service if the answers 
to Part B (this is the part dealt with in Table II) 
reveal a majority against undertaking gervice as defined 
in para. 4 of the preamble and if so’ advised by the 
British Medical Association. 

(ii) I do not agrée to abide by the decision of the 
majority if it is against accepting service as defined in 
para. 4 of the preamble. 

The number of those who agreed was 24,066 and the 
mumber of those who did not agree was 4494. We understand 
that the result of the plebiscite will be considered at a 
Representative Meeting of the Association on March 17, 1948. 











Public Health. 
POLIOMYELITIS IN SOUTH AUSTRALIA. 


THE following preliminary clinical report on 26 cases of 
poliomyelitis at the Metropolitan Infectious Diseases Hos- 
pital, Northfield, South Australia, from September 1 to 
December 18, 1947, has been forwarded by Dr. G. A, 
McIntosh, the medical superintendent of the hospital, who 
with Dr. D. B. McLeay compiled the report. 


Epidemiology. 

Seven cases came from widely scattered rural areas and 
nineteen cases from. widely scattered. urban areas. No 
evidence of case-to-case contact was established, but many 
cases in which the symptoms resembled the prodromal 
stage of poliomyelitis were reported from these areas. 

Three patients were in the one to five years age group, 
eleven were in the six to ten years group, eight were in 
the eleven to twenty years group, and four were aged more 
than twenty years. Two cases occurred in September, two 
in October, four in November and eighteen in December. 
Of the patients, fourteen were males and twelve were 
females. 


Clinical Features. 


Prodromal Stage.—In the prodromal stage four types of 
reaction were observed, singly or in combination (particu- 
larly meningism and coryza), in the following order of 
frequency: (i) meningism—headache, rigidity of the neck 
and spine, fever; (ii) coryza—sore throat, fever; (iii). pain 
in the affected muscles preceding paresis; (iv) gastro- 
intestinal disorders—vomiting, constipation, anorexia, colicky 
abdominal pain, diarrhea. The length of the prodromal 
stage varied from one to seven days, averaging three days. 
No correlation was observed between the type or severity 
of the prodromal stage and the site, degree or clinical 
course of the ensuing paresis. 

Paralytic Stage—The cases fell into four clinical groups: 
(i) cord lesions (25), (ii) bulbar lesions (seven), (iii) prob- 
able encephalitis (four) and (iv) probable lesions of the 
autonomic nervous system (seven). ‘These lesions occurred 
alone or in combination. Each of the patients with bulbar 
involvement had cord lesions. In the first group the lesions 
were distributed as follows: diaphragmatic, four cases; 
brachial plexus segments, thirteen cases; lumbo-sacral seg- 
ments, thirteen cases; intercostal, one case; abdominal, one 
case. In the second group the distribution was as follows: 
pharyngeal, four cases; palatal, four cases; facial, two cases; 
maxillary, one case; hypoglossal, one case; oculomotor, one 
case; possibly involving the circulatory centre, one case. 
In the third group symptoms suggestive of encephalitis 
were observed in four cases; one patient with bulbar and 
cervical cord involvement showed persistent tremor of the 
jaw and then nystagmus, delirium and excitability; one with 
brachial involvement became irrational, disorientated and 
manic; one with cervical, thoracic and lumbo-sacral involve- 
ment showed mania followed by depression; one with 
lumbo-sacral involvement showed lethargy and depression. 
In the fourth group lesions suggestive of involvement of 
the autonomic nervous system were as follows: retention of 
urine, three cases; constipation, the majority of cases; 
fecal impaction, two cases; dilated pupil, one case; paralytic 
ileus, one case. ‘ 
Clinical Course. 


The clinical course varied considerably. In the majority 
of cases the infective process became inactive one or two 
days after the onset of paresis, which remained -stationary 
or in a few cases decreased. In several cases an extension 
of paresis occurred over one to three days; usually the 
spread was steady, but in a few cases further progress 
occurred after a latent period of a day or two. 


Cerebro-Spinal Fluid Findings. 

No correlation was observed between the cerebro-spinal 
fluid findings and the stage or course of the disease. The 
commonest findings were an increase of cells from 20 to 880 
per cubic millimetre, averaging 100 to 300 per cubic milli- 
metre with varying differential counts of polymorphonuclear 
cells and lymphocytes which could not be correlated with 
the stage or course of the disease. The protein content was 
usually raised from 30 to 60 milligrammes per centum. The 
chlorides were invariably normal. In one case the cerebro- 
spinal fluid three days after the onset of paresis was normal, 
and in six cases the cell count was very low. In a few 
cases the cerebro-spinal fluid protein level was not raised. 
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Treatment. 


Cord Lesions.——Those with involvement of limbs were 
treated by placing the affected muscles in full relaxation 
by posture and splinting. Three patients with diaphragmatic 
paresis did not require a respirator and gradually improved 
over a period of one to two weeks. One patient with 
diaphragmatic paresis required a respirator; only slight 
improvement in diaphragmatic function had occurred after 
seven days’ paresis. 

Bulbar Lesions.—Patients with pharyngeal involvement 
numbered four. One patient (Case XIV) was fed by “drip” 
for seven days, then by gastric tube; no improvement was 
evident after ten days’ paresis. Another patient (Case XXII) 
was fed by “drip” for seven days, then by gastric tube; no 
improvement was evident after nine days’ paresis. The 
third patient (Case XII) was fed by “drip” for four days; 
but improvement occurred and fluids could be taken by 
mouth four days after the onset of paresis. The fourth 
patient (Case XIX) was fed by “drip” for five days; fluids 
could be taken by mouth five days after the onset of paresis. 
In the first two cases atropine was administered to diminish 
the secretion of mucus, and suction was employed at fre- 
quent intervals. Oral hygiene was improved by mouth 
washes. 

Palatal Involwement.—There were four patients with 
palatal involvement. Three of these also had pharyngeal 
paresis (see above). One patient (Case XXI) showed marked 
improvement ten days after the onset of paresis. No 
difficulty was encountered with swallowing; regurgitation 
through the nose was avoided by feeding in small ene 

Circulatory Involvement.—One patient (Case 
respirator case) developed tachycardia (160 to 130 hae 
per minute); sudden halving of the rate was observed on 
one occasion. It was considered that this might have been 
due to involvement of the circulatory centre in some way. 
The cardiac rate gradually improved after oxygen had been 
given and saline solution, glucose and plasma had been 
administered intravenously. 

Autonomic Nervous System.—Retention of urine occurred 
in three cases; in two catheterization was necessary for 
two days, and in the other for two weeks. Purgatives were 
not administered for constipation, since it has been suggested 
that purgation increases the risk of entry of the virus via 


the alimentary tract. Digital evacuation was necessary in ‘ 


one case of fecal impaction. Paralytic ileus developed in 
Case XX, and responded in two days to treatment by “drip”, 
suction and the administration of physostigmine (1/100 grain 
every six hours). 

Possible Encephalitis—Sedation’ was avoided when pos- 
sible, owing to the risk of respiratory depfession to patients 
who might develop paresis of respiratory muscles or involve- 
ment of the respiratory centre. Three of these patients 
had improved after three or four days. 


Reports of Cases. 

CasE IA male patient, aged thirty-one years, had a 
prodromal stage of five days with pain in the left leg and 
hip. He then developed flaccid paralysis of the hamstrings, 
the quadriceps, the dorsiflexors and the plantar flexors of 
the left leg. The extent of the paralysis diminished con- 
siderably in two weeks. There was ho pyrexia after the 
first day of paresis. The cerebro-spinal fluid ten days after 
the onset contained 20 lymphocytes per cubic millimetre, 
the protein content was 60 milligrammes per centum, and 
the pressure was 300 millimetres. 

Case IIA male patient, aged twenty years, had a pro- 
dromal stage of six days; coryza was present for the first 
two and a gastro-intestinal disturbance for the following 
four days, and pain in the left hip for the last day. He 
then developed the following: (i) flaccid paralysis of the 
whole of the right leg and erector spine and of the left 
leg to a lesser extent, no improvement being observed after 
three weeks; (ii) some diaphragmatic. paresis (but no 
respiratory distress), which decreased; (iii) retention of 
urine, gradually decreasing after three weeks; repeated 
catheterization was necessary for three weeks; (iv) severe 
constipation, with no improvement after three weeks; digital 
evacuation was necessary for this time. The pyrexia 
gradually subsided after five days from 102° F. The cerebro- 
spinal fluid: findings seven days after the onset were as 
follows: 140 cells per cubic millimetre, 75% being poly- 
morphonuclear cells and 25% lymphocytes, a raised protein 
level and a pressure of 250 millimetres. 

Case III.—A female patient, aged twenty-one years, had a 
gastro-intestinal prodromal stage of three days, with stiff- 
ness of the right shoulder on the last day; she then developed 
flaccid paralysis of the right deltoid. No pyrexia occurred, 














and no improvement was noticed after three weeks. The 
cerebro-spinal fluid on the sixth day was normal. 

CasE IV.—iIn Case IV there was a meningeal prodromal 
stage of one day with pain in the shoulders, neck and back, 
Next day acute paresis of the left arm and shoulders 
developed and partial paresis of the right shoulder and arm 
with slight involvement of the fingers. The erector spine 
was completely paretic. No improvement occurred in three 
weeks except in the right hand and fingers. The course 
was apyrexial. The cerebro-spinal fluid cells numbered 190 
per cubic millimetre, 20% being polymorphonuclear cells 
and 80% lymphocytes; the protein content was normal. 

CasE V.—A female patient, aged four and a half years, 
had a coryzal prodromal stage of five days and then 
developed complete flaccid paresis of the leg and incomplete 
paresis of the thigh and hip. No improvement occurred 
in three weeks. There was no pyrexia. The cerebro-spinal 
fluid on the seventh day contained 115 cells per cubic milli- 
metre, 30% being polymorphonuclear cells and 70% lympho- 
cytes; the protein content was 30 milligrammes per centum. 

CasE VI.—A male patient, aged two and a half years, had 
a coryzal prodromal stage of three days, and then developed 
complete flaccid paralysis of the left leg and erector spine. 
Considerable improvement occurred in the quadriceps and 
hamstrings after two weeks. Slight pyrexia was present on 
the first day only. The cerebro-spinal fluid on the fourth 
day contained 80 cells per cubic millimetre, 50% being 
lymphocytes, and 50% polymorphonuclear cells; the protein 
content was 35 milligrammes per centum. 

CasE VII—A male patient, aged -twenty years, had a 
prodromal stage of eight days, with gastro-intestinal symp- 
tome for three days and pain in the back and both legs for 
four days. He then developed complete flaccid paralysis of 
the left leg and hip and slight paresis of the right leg during 
the next day. Slight improvement occurred in both legs after 
three weeks. Pyrexia up to 100°5° F. was present up to the 
fifteenth day. The cerebro-spinal fluid on the twelfth day 
contained numerous cells and protein. 

Case VIII—A female patient, aged two years, had,a 
prodromal stage of two days with gastro-intestinal; meningeal 
and coryzal, symptoms. Doubtful paresis: of the gluteals 
developed. Improvement occurred. No paresis was evident 
after two days. Neck and back rigidity lasted for two days. 
No pyrexia was present. The cerebro-spinal fluid examina- 
tion five days after the onset revealed only a few cells 
present. 

CasE IX.—A male patient, aged six years, had a prodromal 
stage for two days of the meningeal type, with pain in the 
neck, back and left-arm. He then developed the following: 
(i) paresis of the left deltoid, triceps and biceps; this 
extended, and the right arm was also involved after one 
week. No improvement had occurred after three weeks; 
(ii) paresis of the abductors of the right hip, which extended 
to the dorsiflexors of the foot and quadriceps after one week; 
no improvement had occurred after three weeks; (iii) paresis 
of the right sterno-mastoid and other posterior. neck muscles, 
which had not decreased after three weeks. He had pyrexia 
to 100° F. for two days after the onset of the paresis, and 
slight pyrexia to 99° F. for three weeks. Examination of the 
cerebro-spinal fluid three days after the onset revealed a 
few lymphocytes only. The protein content was normal. 

CasE X.—A female patient, aged twenty-five years, had a 
prodromal stage of three days- with pain in the right knee 
and back, and stiffness of both legs for the last day; she 
then developed. paresis of the right leg and hip. The pain in 
the right side lasted till the eighth day. No improvement had 
occurred in three weeks. She had pyrexia of 100° F. till the 
seventh day, then pyrexia of 99° F. for three weeks. Examin- 
ation of the cerebro-spinal fluid on the sixth day revealed 
a few polymorphonuclear cells in the centrifuged deposit. 

CasE XI.—A female patient, aged five and a half years, 
had a prodromal stage of three days, with lassitude; she 
then developed severe paresis of the left deltoid, triceps and 
biceps, and moderate paresis of the muscles of the forearm. 
No improvment had occurred after two and a half weeks. 
Nine days after the onset she developed right facial palsy 
and left hypoglossal palsy and weakness of the dorsiflexors 
of the left foot. No improvement had occurred after three or 
four days. The course was apyrexial. The cerebro-spinal 
findings seven days after the onset were 50 cells per cubic 
millimetres, 10% being polymorphonuclear cells and 90% 
lymphocytes. 

Case XII.—A male patient, aged seven years, had a pro- 
dromai stage of one day with gastro-intestinal symptoms 
and meningism. He then developed pharyngeal and 
diaphragmatic paresis. This decreased gradually after one 
and a half weeks. Neck rigidity diminished after two or 
three days. The tendon reflexes in both arms and legs 
were sluggish, but were active again after three or four 
days. He was unable to swallow fluids after three or four 
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per cubic millimetre, all being lymphocytes; the protein 
cerebro-spinal fluid findings on the fifth day were 120 cells 
per cubic millimetre (10% being polymorphonuclear cells 
and 90% lymphocytes) and an increased amount of protein. 


Casp XIII.A female patient, aged thirty-one years, had 
a prodromal stage of four days, with meningism and 
paresthesia of the left arm. She then developed complete 
flaccid paresis of the left arm and paresis of the right 
triceps. No improvement had occurred after two weeks. 
The patient was irrational and confused for several days. 
She had no pyrexia after the fourth day. The cerebro- 
spinal fluid findings on the sixth day were 400 cells per 
cubic millimetre, 80% being polymorphonuclear cells and 
20% lymphocytes. 

Cas—E XIV.—A male patient, aged eighteen years, had a 
prodromal stage of three days, co 1 for the first two and 
then meningeal for the last day. He then developed the 
following: (i) pharyngeal and palatal palsy, with no improve- 
ment after ten days; (ii) slight diaphragmatic paresis, which 
diminished after one week; (iii) left facial palsy, and 
paresis of the left deltoid and triceps and of the strap 
muscles of the neck (on the second day of paresis); these 
had not improved after one week; (iv) oculomotor palsy and 
maxillary palsy, which appeared with the facial palsy, but 
cleared up after two days; (v) nystagmus on looking to the 
left, which did not decrease. The patient had pyrexia of 
102° F. up to the fourth day of illness, of 101° F. on the 
fifth day, and then no further pyrexia. The cerebro-spinal 
fluid findings on the sixth day of illness were 20 cells per 
cubic millimetre, 80% being polymorphonuclear cells and 
20% lymphocytes, and an _ increased protein content. 
Encephalitic symptoms were present for four or five days. 
These cleared up, leaving a residual tremor of the jaw and 
nystagmus, possibly due to involvement of the cerebellum. 


Case XV.—A female patient, aged seven years, had a pro- 
dromal stage lasting for two days, with malaise, anorexia 
and pain in the right foot and later in both legs. She 
then developed the following: (i) rigidity of the neck and 
back, which decreased after two or three days; (ii) retention 
of urine, which decreased after two days; (iii) some paresis 
of the abductors and flexors of the hips. No improvement 
was found after the onset of the illness. The tendon reflexes 
of the upper limbs were sluggish for two days. The patient 
had pyrexia of 100°5° F. for the first day of the paralytic 
state only. The cerebro-spinal fluid findings .on the third 
‘day of her illness were 70 cells per cubic millimetre, 10% 
being polymorphonuclear cells and 90% lymphocytes, and a 
raised protein level. 

CasE XVI.—A male patient, aged six years, had abortive 
poliomyelitis. The prodromal stage lasted for three or four 
days, with coryzal and meningeal symptoms. Neck rigidity 
was absent after five days. No paresis occurred. Only 
slight pyrexia developed. The cerebro-spinal fluid findings 
on .the sixth day were 92 cells per cubic millimetre, 75% 
being lymphocytes and 25% polymorphonuclear cells, and a 
protein content of 36 milligrammes per centum. ‘The knee 
and ankle jerks were absent on the seventh day of her 
illness, but were normal on the twelfth day of her illness. 

CasE XVII.—A male patient, aged six years, hada pro- 
dromal stage of three. days,’ with vomiting, and then pain 
in the back and legs for two.days. He then developed 
moderate paresis of the left quadriceps and dorsiflexors and 
of the plantar flexors of the ankle, and also slight weakness 
of the right ankle. No improvement was noticed after one 
week from the onset of paresis. The cerebro-spinal fluid 
examination on the fourth day of the illness revealed an 
occasional polymorphonuclear cell. Pyrexia of 100°5° F. 
was present up. to the fourth day of the illness; for the 
remainder he was apyrexial. 

Case XVIII.—This was a doubtful case. A female patient, 
aged nine years, had pain in the right leg and arm for one 
day. No paresis developed. The arm jerks were sluggish for 
two or three days, and then returned to normal. The 
cerebro-spinal fluid on the second day of her illness con- 
tained a few leucocytes per high-power field. No pyrexia 
occyrred. 

Case XIX.—A male patient, aged nine years, had a pro- 
dromal stage of one day, with headache and fever, and then 
developed pharyngeal and palatal palsy and nystagmus on 
looking to the right on the seventh day of illness. He 
complained of pain in the right triceps and developed weak- 
ness in the left triceps also. Some decrease in the pharyngeal 
and palatal palsy was observed after five days; intravenous 
drip therapy was no longer required. No improvement was 
noticed in the triceps after four days of paresis. Pyrexia of 
102° F. on the second day of illness subsided, but recurred 
with the onset of triceps paresis. The cerebro-spinal fluid 
examination on the fourth day of illness revealed 82 cells 














per cubic millimetre, all being lymphocytes, the protein 
content was raised. 

CasE XX.—A female patient, 
prodromal stage of six days. with malaise, fever and 
rigidity of the neck and spine. She then developed on the 
sixth day paresis of the deltoid, triceps and biceps in both 
arms, and this extended to complete paralysis of the whole 
of both arms in twenty-four hours. On the seventh day she 
developed pain in the left hip, which extended to complete 
flaccid paralysis of both legs by the eighth day. On the 
seventh day she also developed progressive respiratory 
distress, which extended rapidly to complete paresis of the 
diaphragm and intercostal muscles. A “nasal” voice was 
noticed, but no pharyngeal or palatal palsy was found, and 
the voice improved. The patient was placed in a respirator 
and developed paralyti¢,ileus on the eighth day, which 
responded to “drip’’, suction and physostigmine treatment 
after two days. Fecal impaction and retention of urine 
also developed. A possible lesion of the circulatory centre 
developed on the eighth day, but this condition improved 
after three days. Symptoms of encephalitis appeared during 
the eighth to ninth days, but these may have been due to 
toxemia or anoxemia of the cerebral centres. Fluctuating 
pyrexia about 102° F. was present until the ninth day, when 
it subsided, and the temperature was normal on the tenth 
day. The cerebro-spinal fluid findings four days after the 
onset of the illness were 360 cells per cubic millimetre, 55% 
being lymphocytes and 45% polymorphonuclear cells, and 
a protein content of 35 milligrammes per centwm. 

Cas—E XXI.—A female patient, aged nine and a half years, 
had a prodromal stage of four days with malaise, fever 
and pain in the neck. She then developed the following: 
(i) palatal paresis, which was decreasing foyrteen days after 
the onset of the illness; (ii) paresis of the right triceps, 
biceps and deltoid, which had not decreased fourteen days 
after the onset of the illness. Pyrexia of 102° F. subsided 
by the tenth day of illness. The cerebro-spinal fluid findings 
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y on the sixth day of illness were 100 cells per cubic milli- 


metre, 76 milligrammes of protein per centum and raised 
pressure. 

Case XXII—A male patient, aged twelve years, had a 
prodromal stage of four days, with anorexia, colicky 
abdominal pain and vomiting for two days, and then a tired 
feeling for two days. He then developed the following: 
(i) pharyngeal and palatal palsy, which had not decreased 
thirteen days after the onset; (ii) paresis of the sterno- 
mastoids, which appeared on the ninth day of illness; no 
improvement had occurred by the twelfth day; (iii) neck 
rigidity, which lasted from the sixth to the ninth days. He 
had pyrexia of 102° F, until the eighth day, then of 99-5° F. 
for three days, when the temperature became normal. The 
cerebro-spinal fluid findings on the seventh day were 100 
cells per cubic millimetre, a protein content of 76 milli- 
grammes per centum and a raised pressure. 

CasE XXIII.—A female patient, aged twenty years, had a 
prodromal stage of one day with pain in the back. She 
then developed flaccid paralysis of both legs; the knee jerks 
were absent, the arm jerks sluggish; no improvement had 
occurred six days after the onset of the illness. On the 
third day of her illness she developed paresis of the right 
deltoid, triceps and’ biceps; no improvement had occurred 
six days after the onset of her illness. On the fourth day 
of her illness she developed paresis of the diaphragm and 
intercostal muscles. Slight improvement occurred six days 
after the onset of her illness. Neck rigidity was still present 
on the sixth day of her illness. The cerebro-spinal fluid 
findings on the second day were 200 cells per cubic milli- 
metre (35% polymorphonuclear cells, 65% lymphocytes) and 
an increased protein content. Pyrexia up to 102° F. con- 
tinued up to the fifth day of illness, and then subsided. 

. CASE XXIV.—This was an abortive case. The patient was 
a female, aged five and a half years, who had a prodromal 
stage with parotid swelling, fever and slight spinal rigidity, 
which settled and then recurred after seven days. No 
paresis developed. Pyrexia of 101° F. was present which 
subsided on the tenth day of illness. The parotid swelling 
was transient. The cerebro-spinal fluid findings on the 
seventh day were 340 cells per cubic millimetre, 80% being 
lymphocytes and 20% polymorphonuclear cells. The knee 
and ankle jerks were absent till the eleventh day of disease 
and then returned to normal gradually. 

CasE XXV.—A male patient, aged thirteen years, had a 
prodromal stage of three days with headache and pain in 
the back. Then on the fourth day he developed paresis of 
the left deltoid, triceps and biceps, and moderate paresis 
of the hand. The biceps and the hand had improved con- 
siderably by the sixth day of illness. On the fifth day paresis 
of the right triceps appeared; this had not decreased by the 
eighth day of illness. Pyrexia of 102° F. on the third day 
had subsided by the eighth day: The cerebro-spinal fluid 
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findings on the second day were 880 cells per cubic milli- 
metre (49% necrotic polymorphonuclear cells, 32% poly- 
morphonuclear cells and 29% lymphocytes), a raised protein 
level and a pressure of 250 to 300 millimetres. 

CasE XXVI.—A male patient, aged eighteen years, had a 
prodromal stage of three days with meningism and anorexia. 
He then developed complete flaccid paralysis of the right 
shoulder, arm and hand. No improvement had occurred ten 
days after the onset. Slight pyrexia was presént till the 
eighth day. The cerebro-spinal fluid findings on the sixth 
day were 120 cells per cubic millimetre, 10% poly- 
morphonuclear cells and 90% lymphocytes: 


Addendum. 


The following are two additional cases. 

CasE XXVII—A female patient,, aged ten years, had a 
prodromal stage of three days with headache. She then 
developed complete flaccid paralysis of both legs, and five 
days after the onset, paresis of both triceps. Six days 
after the onset she became lethargic and non-cooperative. 
This condition progressed, and was considered a manifesta- 
tion of encephalitis. No change had occurred after five 
days. Seven days after the onset her right pupil became 
dilated, and two days later it had improved somewhat; this 
abnormality was considered due to involvement of the 
cervical parasympathetics. Seven days after the onset she 
developed complete flaccid paralysis of the abdominal and 
intercostal muscles; the diaphragm was apparently normal. 
Seven days after the onset anesthesia was present in the 
distribution of both fifth cranial nerves, the right and left 
brachial plexus and the lumbo-sacral plexus. Neck rigidity 
had become gradually more marked by the seventh day. No 
other pareses had appeared at this stage. No spasticity was 
detected. A “swinging” temperature of 100° F. was still 
present on the seventh day of illness. The cerebro-spinal 
fluid findings on the fourth day. were 680 cells per cubic 
millimetre and a raised protein level, lymphocytes numbered 
95% of the cells and polymorphonuclear cells 5%. 

Cass XXVIII—A male patient, aged one year, had a 
prodromal stage of three days, with fever and drowsiness, 
and then developed paresis of both legs; the reflexes were 
absent in the left leg and present in the right. 


Dbituarp. 


THOMAS WALTER LIPSCOMB. 


“. .. none 
But such as are good men can give good things.” 

THESE words of Milton may be used of Dr. Thomas Walter 
Lipscomb whose death was recorded in these pages a few 
weeks ago. He gave freely of good things—of his under- 
standing, of his knowledge, of his experience, of his tenacity 
and of his innate cheerfulness. Moreover, throughout a long 
course, lasting longer than the allotted span of three score 
years and ten, he showed that he had chosen the “good 
life” and he did not depart from it. 

Thomas Walter Lipscomb was the son of the late W. G. 
Lipscomb, pharmacist, of Maitland, New South Wales. He 
was born in 1875. His mother was the daughter of the late 
Thomas William Tucker, the proprietor of the Maitland 
Mercury, one of the oldest and largest country newspapers 
in New South Wales. This is a matter of some importance 
in the life of Thomas Walter Lipscomb, because he sub- 
sequently became managing director of the newspaper and 
gained experience in the running of a printing establishment 
which he used to the fullest advantage when he was 
appointed chairman of the Board of Directors of the Aus- 
tralasian Medical Publishing Company, Limited. Lipscomb’s 
education was commenced at the Maitland High School and 
continued at the University of Sydney when he entered the 
medical school. He graduated Bachelor of Medicine and 
Master of Surgery in 1898, and became resident medical 
officer at Prince Alfred Hospital (as it was called in those 
days). After working for a year or two in the country he 
travelled to China and Japan as ship’s surgeon and then 
settled in general practice at Leichhardt, one of Sydney’s 
most populous suburbs. This was in 1902, and he remained 
there until 1921, when he transferred his practice to 
Macquarie Street and devoted his attention chiefly to surgery. 
As a general practitioner Lipscomb enjoyed a wide reputa- 
tion. Few were more widely known than he and none was 
more respected; his probity and single-mindedness made 
anything else impossible. Soon after he started practice in 
Leichhardt he became associated with Lewisham Hospital 





and in 1909 was appointed ‘honorary surgeon. He served 
the institution in this capacity until 1942, when he was 
appointed to the consulting staff. He went out of his way 
to do what he could for younger men, and in the later years 
of his life many practitioners looked on him as a kind of 
professional father. He helped the late Norman Royle in 
his early surgical days and took an active interest in 
Royle’s experiments on goats and in his first surgical 
operations based on those experiments. He was also of 
service to the late S. Harry Harris, of urological fame; when 
he joined the Lewisham staff. Lipscomb was not what is 
known as a brilliant surgeon, but he was safe and careful 
and intensely personal. He was a Foundation Fellow of: the 
Royal Australasian College of Surgeons. : 

Lipscomb’s work for the medical profession may be divided 
into three categories—these comprise the British Medical 
Association, the activities of the Post-Graduate Committee 
in Medicine and the Australasian Medical Publishing Com- 
pany, Limited. 

He joined the New South Wales Branch of the British 
Medical Association early in his professional career and 
became a member of the Council in 1918; he remained om 
the Council until 1931. In the year 1922-1923 he occupied 
the presidential chaiy. In his president’s address he referred 
to the written and unwritten rules of right custom for the 
profession of medicine, and described the latter as the more 
important—“the proper thing to do one with another—and 


thus enhance that feeling of friendship that ought to exist 
and that should make us regard our next-door neighbour 
not so much as a competitor as a professional colleague”. He 
practised what he taught, not only in the relationship of one 
practitioner to another, but in his conduct of the affairs of 
the Australasian Medical Publishing Company, Limited, and 
of THE MEDICAL JOURNAL OF AUSTRALIA. During 1925 Lipscomb 
acted as honorary secretary of the Branch during the absence 
in England of the late Robert Henry Todd. In 1913 he was 
one of those who took a prominent part in the negotiations 
with the friendly societies of New South Wales and helped 
to introduce the Common Form of Agreement. He repre- 
sented the Branch at the Annual Representative Meeting in 
1924 and again in 1947. He acted as one of the joint 
honorary secretaries of the third session of the Australasian 
Medical Congress (British Medical Association). The success 
of the congress was largely the result of the, work which 
he and his fellow secretary (the late Arthur Palmer) put into 
it. At a recent meeting the Council of the New South Wales 
Branch recorded by special resolution “its appreciation of 
Dr. T. W. Lipscomb’s long and distinguished service to the 
Association and to the profession at large’. 
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Of Lipscomb’s work for the cause of post-graduate medical 
education in New South Wales Dr. V. M. Coppleson has 
written and his remarks are published herewith. It must 
suffice to state here that his activities began with his 
appointment to the board of Prince Henry Hospital, formerly 
the Coast Hospital, when it was transformed. into a post- 
graduate hospital. He was for years president of the Post- 
Graduate Committee in Medicine in the University of Sydney. 

The Australasian Medical Publishing Company, Limited, 
as most readers are aware, was created in order that THE 
MEDICAL JOURNAL OF AUSTRALIA might come into being to serve 
the interests of the members of the British Medical Associa- 
tion in all six States of the Commonwealth. Its first 
number appeared on July 4, 1914, just before the outbreak of 
the first World War. The development of the company and 
of this journal has been described in these pages on previous 
occasions. Progress was made, but it was not continuous, 
and in the late 1920’s a stage was reached which gave the 
directors a good deal of concern. It was at this period that 
Lipscomb became Chairman of Directors and brought to the 
task of regrganization the qualities which have been named. 
On the businéss side he was seldom at a loss. His experience 
in the world of newspapers and general printing and his 
knowledge of men were of the greatest possible advantage. 
If he had to take an unpleasant course of action, those con- 
cerned knew that no other course could be adopted. At the 
same time he was able to infuse hope and optimism into 
his associates. He kept before his mind the fact that the 
first duty of the company was to publish THE MEDICAL 
JOURNAL: OF AUSTRALIA, and when industrial or other crises 


occurred he stood behind those in charge of that side of’ 


the company’s work with encouragement and advice. On 
the editorial side of the work it was much the same story. 
Of the greatest possible value were his high ethical standard 
and his refusal to deviate from the straight and narrow 
way. He seldom offered advice, but was always helpful 
when consulted about a difficult point. He did not always 
appreciate the altered conditions of the present-day attitude, 
but he was open to conviction, and if he could not always 
be brought to adopt a new, or shall we say, a modern, 
point of view, he would at least understand it. Many 
instances of his kindness might be quoted and his sympathy 
in illness or misfortune was never-failing. The sudden 
illness which overtook him in October, 1946, could not have 
been viewed other than with apprehension. He rested for 
some months and gave up many of his professional activities, 
but he declared that his association with the Australasian 
Medical Publishing Company and with the journal would 
be the last to go. It would not be an overstatement to 
say that no medical man could be@ imagined as directing 
a medical publishing company and journal under Australian 
conditions with greater efficiency and insight than were 
displayed by him. 5 

In the.second World War Lipscomb, who held a com- 
mission as Captain in the Australian Army Medical Corps 
Reserve, gave up a great deal of time to work as a member 
of medical boards. We can well imagine that his recom- 
mendations and decisions were dictated by his sound clinical 
judgement and insight and also by his common sense. 


Thomas Walter Lipscomb married Beatrix Norris, and the 
marriage was happy, as those who were admitted to the 
family circle will testify; they had four daughters and three 
sons. All three sons are graduates in medicine; two are 
practising in England. His wife was with him in the Lakes 
District in the north of England when he died. Her sense 
of loss and that of his children will, we hope, be mitigated 
by a realization of all the good that he did in the world 
and of the honour in which he was held by. his colleagues. 


Sirk Henry NEWLAND writes: When the time came for the 
directors of the Australasian Medical Publishing Company, 
Limited, to say au revoir and bon voyage to their honoured 
chairman, Dr. T. W. Lipscomb, at the conclusion of the 
meeting on February 28, 1947, I think without exception 
each felt that his cheery presence was leaving them for ever, 
and so it proved. 

It was my good fortune to have enjoyed the friendship 
of “Tommy” Lipscomb for over forty years. Renewed 
contact with him at each of my visits to Sydney was like 
a breath of fresh air, so breezy was his greeting. That 
stimulating atmosphere surrounded him, and banished bore- 
dom. This mental altertness of his was a valuable asset in 
his professional and business relations. 

I honour fn my loss a friend, a trusted colleague, and one 
who spent his gifts in serving others. 

Dr. D. Girrorp CroLL writes: Dr. Thomas Lipscomb came 
to the Australasian Medical Publishing Company as its new 
Chairman of Directors in the. darkest year of its history 
when the outlook was gloomy. This did not appear to trouble 





Lipscomb. He set to work in earnest, and by his devotion 
to the interests of the company, his business acumen and his 
cheerful optimism he had soon changed the picture. 

The position improved every year, and the building and 
plant increased until we reached our peak position in the 
pre-war period. How much of it is due to Lipscomb and 
how much to his inspiring influence upon those who served 
under him we shall never know. But we do know that we 
owe him a great debt of gratitude. 

His cheerful personality and hospitable welcome made it 
a pleasure to attend every meeting of directors and welded 
the whole company into a happy family. To maintain such 
a spirit is the best tribute that we can pay to his memory. 

Dr. J. P. Magsor writes: I should like to express my 
appreciation of the late Dr. T. W. Lipscomb and to emphasize 
the loss the profession has‘ sustained by his recent death 
in England. Until I was appointed the Victorian Director 
of the Australasian Medical Publishing Company, Limited, 
I had very little personal knowledge of him except through 
the late Dr. R. H. Fetherston, my predecessor in this office, 
who expressed to me frequently his admiration of his 
abilities and the zeal with which he helped to place this 
company on a sound footing. When' I succeeded Dr. 
Fetherston on his resignation’as a director, I had the 


opportunity of seeing Dr. Lipscomb much more frequently, 


and from the time of my first meeting of the Board, with 
him as chairman, I was most impressed by his ability in 
that position, his unfailing courtesy, his intimate knowledge 
of detail of the affairs of the company, and his pleasure in 
extending acts of kindliness-on my visits to Sydney for 
Board meetings. It was evident that while he had high 
professional ability, he differed from many medical men in 
being a very sound business man as well. The company is 
responsible, primarily, for the production of THE MEDICAL 
JOURNAL OF AUSTRALIA, and though it has been blessed over 
the years with a very fine executive, every credit must be 
given to Dr. Lipscomb, who was the man.at the helm during 
such periods as the depression in 1929 onwards and the 
recent war, which demanded much insight and foresight for 
business success. That such success was achieved-is known 
to all our members, and it was due largely to his leadership 
in the chair and to the time he gave to the affairs of the 
company as one of the two loval directors who meet regularly 
through the year. His illness in 1946 caused us much 
concern, and though he made a comparatively satisfactory 
recovery, it is likely that the threat of a recurrence of a 
cardiac catastrophe was the deciding factor in his visit to 
England where his two sons reside. I spent an hour with 
him last year on the Orion as she.passed through Melbourne, 
and though he was very cheerful and happy in anticipation 
of seeing the rest of his family again, it was obvious to me 
that he was viewing our farewell as likely to be a final one. 
To his widow and family I and, I am sure, all my colleagues 
offer our deepest sympathy. 


Dr. D. D. Paton writes: When I joined the Board of 
Directors of the Australasian Medical Publishing Company, 
Limited, in the 1930’s there were various difficulties pressing 
for solution and the first meetings I attended occupied many 
hours. I vividly remember’ Dr. Lipscomb’s patience in 
allowing a full and unrestrieted discussion on the profit and. 
loss account and in answering the many questions on 
which, as a newcomer to the table, I wanted fuller informa- 
tion. To this patience was added a tact that was unfailing, 
but, at the same time with it, a firmness in his suggestions 
and answers that gave the impression of a full knowledge 
of printing and publishing in general, which would be 
applied to the affairs of the Australasian Medical Publishing 
Company, Limited, in particular. 

He had to face some awkward situations, but he was well 
equipped by nature to surmount them, and the understanding 
of other people gave him the loyalty and one might say 
affection of all working with the company. Because of this 
I feel sure that the finalization of the superannuation fund 
for the staff before he left office meant more to him than a 
merely successful financial transaction. 

During his chairmanship the company’s business grew 
steadily along the lines of rational planning, while the 
internal development of the Printing House made possible 
an immediate profitable return. The purchase of adjacent 
properties secured room for future extensions. Much was 
therefore accomplished in these years, and in passing on 
he has left to his successor a policy as well founded as the 
circumstance of an ever-changing economic environment 
will allow. / 

To me, as a director living in a distant State, it meant 
much that he was always available by letter, or telephone, 
when information was wanted, and the answers, always 
clear and definite, as at the board meetings, enabled one. to 
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form conclusions. I had complete reliance on his judgement 
and always tried to convey to the Branch Council the 
confidence which I was not alone in feeling. 

When illness compelled his abstention from work, it 
brought the feeling of a personal loss that it would be 
difficult to overcome; but I hoped to have the pleasure of 
seeing him when he had recovered sufficiently to travel to 
England to see his sons. It was therefore a great dis- 
appointment to me that I was absent from Perth when he 
and Mrs. Lipscomb passed through Fremantle. Although I 
was able to arrange that his last day in Australia was a 
happy one, I had to content myself with a trunk line con- 
versation;. but, over the telephone, came the same alert 
confident voice that gave one hope that he would return 
before long in better health. The same geniality marked 
his last letter to me when en voyage, and was typical of the 
man of whom, over the space of some years, I have gathered 
the most pleasant memories. To Mrs. Lipscomb and family 
one must take the opportunity of again expressing the 
deepest sympathy in their bereavement. 


Dr. W. L. CaLov writes: I believe that one cannot praise 

a man of our profession more than by saying: “He is a 
good doctor.” For a good doctor is not merely one who 
has a great store of professional knowledge. He has kind- 
ness in his heart and love for his fellow men; he is honest 
and just and strong. Thomas Walter Lipscomb was a good 
doctor. And that is what all who knew him well will say of 
him. 
I first met him in 1930, when I became connected with 
THe MEDICAL JOURNAL OF AUSTRALIA. During the years that 
followed I came to honour him as a man and to value him 
as a friend. I have many happy recollections of my 
association with him, and I have many reasons to be 
grateful for his wise and kindly counsel. 

Others, more qualified than I, will speak of the great 
work he did as Chairman of Directors of the Australasian 
Medical Publishing Company, Limited. It is sufficient for 
me to say that he had a large part in the development of 
the company to its present sound condition. He knew the 
company from its early days of struggle; he watched it 
grow, and he helped to guide it through its adolescence 
into vigorous maturity. 

Lipscomb was first of all a man, with a man’s strength 
and courage. He had strong convictions on what was right 
and what was wrong, and he acted accordingly, with no 
shilly-shally. Although he was intolerant of any departure 
from the ethical code that was so clear to him, he made 
no hasty judgement on the weaknesses of lesser men. Indeed 
I do not remember hearing him speak ill of anybody. 


I cannot end this brief tribute to a beloved colleague 
without reference to his sense of: humour. The occasions 
when he was not ready to smile or laugh must have been 
few. He always seemed to have an amusing tale to tell or 
a joke to spring. ; 

Thomas Walter Lipscomb was a leader in his profession; 
he was a faithful colleague, a sterling friend and a wise 
counsellor; but he will be remembered best by the bulk of 
people who knew him as a good doctor. 


Dr. V. M. CoppLeson writes: Dr. Tom Lipscomb was for 
many years closely associated with the New South Wales 
Post-Graduate Committee, and it was under his chairman- 
ship that the committee began in 1929 as a small sub- 
committee of the New South Wales Branch of the British 
Medical Association. The committee then became autonomous 
and was known as the New South Wales Permanent Post- 
Graduate Committee, and at a later stage became the 
Post-Graduate Committee in Medicine of the University of 
Sydney. Dr. Lipscomb was chairman for fifteen years 
during these important changes and it was a great pleasure 
to me to be associated with him as honorary secretary 
during the whole of this period. 

The success of the committee has been largely due to 
his wise guidance. Its’ proceedings have always been 
marked by dignity and tolerance. It has been a particularly 
happy committee, and this has been largely due to the 
influence and character of its chairman. 

At post-graduate courses, particularly the general revision 
courses, he took the chair at most of the lectures. His 
personal interest in these courses helped in a large measure 
to their success. 

The mellowing. and softening influence of a life-time in 
general practice permitted him to bring to a committee 
composed largely of specialists an understanding of the 
needs of the general practitioner and developed in him 
qualities of character which inspired confidence and affection 
in all those associated with him. ; 














HERBERT RICHARD LETCHER. 





WE are indebted to Dr. L. J. Pellew for the following 
appreciation of the late Dr. Herbert Richard Letcher. 

Dr. Herbert. Richard Letcher, who died,as the result of 
a coronary thrombosis, qualified in Melbourne in the year 
1895 and came to Adelaide in April of the following year 
to act as house surgeon at the Adelaide Hospital at a time 
when the Adelaide Hospital dispute was raging most fiercely. 
His fellow house surgeons, most of whom have also passed 
on, were James Bonnin, Cecil Corbin and Edward Moule. 
The following year Dr. Letcher went to Kadina, where 
he was associated with the late Dr. Arthur Powell until 
1905, when he moved to Cobar. Cobar in that time was 
a busy mining town, and it is recorded that in the famous 
fire in the great Cobar mine Dr. Letcher went down Taylor’s 
shaft and treated miners who had been overcome by smoke 
and fumes. The results of such treatment are indicated by 
the fact that, although 447 men were underground when the 
fire broke out, there was not a single fatality. So great an 
impression did this act of Dr. Letcher’s make “upon the 
inhabitants of Cobar that a street was called after him. 
He came back to Adelaide in 1917, and in spite of chronic 
ill health, rapidly built up a tremendous general practice. 
He represented the very best in the old-time family doctor, 
a type which, perhaps unfortunately, is becoming less 
common. Patient, courteous, kindly and hard-working, he 
had not only the confidence, but also the love, of an enormous 
clientele, particularly amongst the poorer classes. To none 
could Mark Antony’s words be more appropriately applied: 

His life was gentle; and the elements 
So mix’d in him that Nature might stand up 
_ And say to all the world, This was a man! 

He left a widow, three daughters and a son, Dr. George 

Letcher, who obtained the Fellowship in London and who 


is at present practising in England. 





PAUL ERNEST VOSS. 





WE regret to announce the death of Dr. Paul Ernest Voss, 
which occurred on February 20, 1948, at Rockhampton, 
Queensland. i 





ROBERT JOSEPH ENGLISH. 





WE regret to announce the death of Dr. Robert Joseph 
English, which occurred on February 20, 1948, at Yass, New 
South Wales. 





JOHN WALKER TOMB. 





WE regret to announce the death of Dr. John Walker 
Tomb, which occurred on February 23, 1948, at Manly, New 
South Wales. 





EDNA LILLIAN NELSON. 





_WE regret to announce the death of Dr. Edna Lillian 
Nelson, which occurred on February 25, 1948, at Sydney. 


<i 
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Maval, Wilitary and Air Force. 








APPOINTMENTS. : 





THE undermentioned appointments, changes et cetera have 
been promulgated in the Commonwealth of Australia Gazette, 
Number 34, of February 19, 1948. 


CiTIzEN NAvAL Forces OF THE COMMONWEALTH. 
Royal Australian Naval Reserve. 
Termination. of  Appointment—The appointment of 
Archibald Gordon Murray as Surgeon Lieutenant is 

terminated, dated 18th September, 1947. 


Royal Australian Naval Volunteer Reserve. 


Promotions.—Acting Surgeon Lieutenant-Commander 
Hamilton D’Arcy Sutherland is promoted to the -rank of 
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Surgeon Lieutenant-Commander, dated 9th November, 1946. 
Surgeon Lieutenants Henry Bertram Holmes and Norman 
Lennox Spiers are promoted to the rank of Surgeon 
Lieutenant-Commander, dated 15th March, 1947, and Ist 
August, 1947, respectively. 

To be Surgeon Lieutenants. —Ewen Garth McQueen, 21st 
November, 1945, seniority in rank 31st March, 1941; Wilfrid 
Lievesley Nickson, 26th October, 1946, seniority in rank 26th 
March, 1942; John Joseph Herlihy, 28th May, 1947, seniority 
in rank 21st July, 1944. 


AUSTRALIAN MILITARY FORCES. 
Interim Army. 
Australian Army Medical Corps. 

V600008 Colonel (Temporary Brigadier) H. G. Furnell, 
C.B.E., D.S.O., E.D., relinquishes the temporary rank of 
Brigadier and is granted the honorary rank of Brigadier, 5th 
September, 1947. 

To be Temporary Majors.—Captains TX16303 K. L. Wise 
and NX206864 W. Inglis, 9th August, 1947, SX34531 R. 
Hunter and SX34532 M. K. Smith,’18th August, 1947, and 
NX203552 P. W. H. Grieve, 23rd October, 1947. 


The following officers are appointed from the Reserve of 
Officers (Australian Army Medical Corps) and to be 
Captains: Honorary Captains VX700024 H. G. Cumming 
(8rd Military District), 1st September, 1947, SX700017 W. J. 
McCann (4th Military District), SX700019 G. F. Cheeseman 
(4th Military District), SX700016°'J. A. Bonnin (4th Military 
District), SX700025, J. N. Diggle (4th Military District), and 
$X700018 G. B. Fisk (4th Military District), 2nd September, 
1947, and VX700026 K. S. Fitzpatrick (3rd Military District), 
11th ee 1947. 


Reserve of Officers. 


Australian Army Medical Corps. 

The following officers are transferred to the Reserve of 
Officers on the dates indicated. Where applicable, they 
cease to be seconded and relinquish any temporary rank 
held with effect from the date of transfer to the Reserve of 
Officers: 

NX160066 Major E. A. Booth (2nd Military District), 
20th September, 1947, SX33987 Captain D. E. Craven (4th 
Military District), Ist November, 1947, and QX57362 Captain 
’ (Temporary Major) R. L. Quinn (1st Military District), 
11th September, 1947. 

No. 110 (Perth) Military Hospital—Captains WX23381 
H. R. Elphick (5th Military District), 11th April, 1947, and 
NX207588 J. W. Graham (2nd Military District), 26th 
August, 1947. 

' No. 118 (Concord) Military Hospital—NxX207259 Captain 
A. G. Finley (2nd Military District), 26th August, 1947. 
20th Camp Hospital.—Captains V158873 R. C. Bretherton 

(8rd: Military District), 28th August, 1947, and VX96690 

G. P. Ryan (3rd Military District), 29th October, 1947. 
70th Camp Hospital.—Captains NX207261 T. R. M. Furber 

(2nd Military District), 26th August, 1947, and NX208038 

J. M. L’Estrange (2nd Military District), 9th October, 1947. 
20th Field Ambulance.—NX204019 Captain (Temporary 

Major) E.'G. Laver (2nd Military District), 4th November, 

1947. 


Retired List. 


' Australian Army Medical Corps. 

No. 110 (Perth) Military Hospital—The notification 
respecting WX23381 Captain H. R. Elphick which appeared 
in Executive Minute No. 131 of 1947, promulgated in 
Commonwealth Gazette No. 188 of 1947, is withdrawn. 


Reserve Citizen Military Forces. 


Australian Army Medical Corps. 

lst Military Distriti.—Lieutenant P. M. Cunningham (née 
Butler) is placed upon the Retired List (8rd Military Dis- 
trict) with permission to retain her rank and wear the 
prescribed uniform, 10th June, 1947. 

8rd Military District—Lieutenant J. Swan (née McNeill) 
is placed upon the Retired List (3rd Military District) with 
permission to retain her rank and wear the prescribed 
uniform, 29th August, 1947. 

To be Honorary Captains.—Keith Shankley Fitzpatrick, 
10th September, 1947, and Braham Goldman, 23rd October, 
1947. 


4th Military District: To be Honorary Captain, 2nd 
September, 1947.—Marcus deLaune Faunce. 





Correspondence, 


A BASIC ROUTINE FOR POST-OPERATIVE 
TREATMENT AFTER LAPAROTOMY. 


Sir: Mr. Kinsella has called attention to an incorrect 
statement made by me in the journal of February 7, when 
discussing the post-operative treatment of a patient who 
has been subjected to a laparotomy. 

I regret that, without justification, I upset his correct 
views about fluid absorption in the small bowel. It docs 
occur—it must. 

Seven thousand millilitres of fluid are said to be excreted 
daily into the small intestine—a volume of fluid equal to 
two or three times the volume of plasma. Fluid must, 
therefore, be secreted and absorbed over and over again to 
allow this to occur. 

Nash (“Surgical Physiology’, C. C. Thomas, pages 157 and 
232) states that the rate of absorption increases as the 
fluid reaches the lower levels of the small bowel and that 
nearly all the fluid is absorbed in the lower part of the 
small intestine and in the colon. Most textbooks agree that 
fluid is absorbed in the large bowel. Sperling, quoted by 
Wangensteen (‘Intestinal Obstructions”, C. C. Thomas, 
page 45) is said to have proved that the absorption of 
water by the small bowel is considerably reduced (90% to 
10%) in the presence of obstruction. 

My remarks were concerned with the immediate post- 
operative period where intestinal paresis, of greater or less 
degree, is a feature, and it would still appear that the 
giving of drinks at this time will lead to the troubles 
mentioned as, owing to the degree of obstruction of the 
upper levels of the paretic small intestine, it will be able 
neither to absorb the fluid nor to transport it to where it 
would be absorbed. 

Yours, etc., 

45, Spring Street, LEO DOYLE. 
Melbourne, * 

March 1, 1948. 





THE REGULATION OF BODY TEMPERATURE. 


Sir: The post-graduate lecture “The Regulation of Body 
Temperature” by ProfessoreChandler Brooks, published in 
your issue of February 21, is a valuable addition to that 
chapter of physiology usually entitled “Animal Heat”. When 
I mention the fact that other Australians have written on 
this theme than those he cites, this is not to be interpreted 
as arising from any narrow critical spirit. May I be 
permitted to draw attention to three minor contributions of 
my own to this topic? 

1. The skin is a gel containing gel water. One of the 
main functions of the sweat glands is to keep this gel water 
up to standard and the corkscrew path of the sweat duct 
through the cuticle helps materially in this action. Evapora- 
tion from the skin will occur if the air is dry, even when 
such evaporation is not in the best interests of the body, 
and this accounts for the proverbial unpopularity of the east 
wind in the British winter. If, as will occur sometimes in 
cold weather, the supply of fluid is not sufficient to maintain 
the gel water in its proper proportion, fissuring of the skin 
will result. 

2. The human skin displays a seasonal periodicity. We 
are all familiar with the difference between the winter and 
summer coats in horses, cattle, rabbits, foxes and possums. 
The late Sir Chalmers Mitchell often spoke to me about the 
problem of keeping Australian vertebrates in the London 
Zoo, for, with a pertinacity worthy of a better cause, they 
maintained the Australian seasons—that is, they arrayed 
themselves in their thick winter coats in the English 
summer, which is occasionally warm, and faced the bitter 
English winter in their thin summer coats. Young mammals 
transported from north 'to south hemisphere and vice versa 
pick up the new rhythm after a few seasons, but adult 
mammals show protracted disturbance of the seasonal 
oscillation before they conform to the new environment. In 
the South African War the Australian horses remained 
tolerably healthy, whereas the British horses went down in 
swathes. Manchurian ponies were brought to the Antarctic 
and met the long winter there in their summer coats and 
with the inevitable result. It is not generally known that 
the human skin also displays seasonal change. Women 
changing their hemisphere, north or south, are often dis- 
tressed by their “hair coming out in handfuls’. They can 
be assured that all will be well. Australians arriving in 
Britain in the chill, bleak November or December cannot 
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understand why their skin should be so open, their under- 
clothing, particularly in the axillary region, being dis- 
tressingly damp. No wonder that the “Australian’s cold” 
is so well known in Harley and Wimpole Streets! 

3. The scientific journal Nature a few years ago had a 
discussion on the origin of the feeling of rawness in the 
air. My contribution to this was to point out the fact, which 
others subsequently confirmed, that when the air is dry 
the surface of the skin, viewed under a suitable microscope, 
resembles that of a tennis ball; but when the air is moist 
there is considerable adsorption of water in the roughnesses 
of the cuticle so that many air spaces are closed up and so 
the blanket of finely divided air is considerably reduced. 
I have more recently come to the conclusion that this 
factor, though undoubtedly present, plays after all a minor 
part, the chief cause being psychic. We are exceptionally 
sensitive to temperature gradients, positive and negative. 
This is indeed a general physiological principle. As is well 
known, though a nerve may be subjected to destructive 
pressure, yet if the application of the pressure is very 
gradual no impulses may be generated in the nerve: so 
treated. Professor Wadham, of the Melbourne University 
School of Agriculture, pointed out to me some years ago 
that in the more southern parts of the Commonwealth the 
grass and herbage are still in their winter halt of growth 
at temperatures which in Britain ’would- mean _ spring 
burgeoning. Living in the country, I have had ample 
opportunities of abserving the quick response of plant 
growth to an upward gradient of temperature. Conversely, 
I regard the feeling of rawness as arising from a downward 
gradient. In the Old Country the coming of snow produces 
discomfort as the drop in temperature is rapid; once the 
snow has fallen, a thermostatic condition arises and the 
— vanishes. Rawness in fact can be explained 

d 
by —. 
dt 
Yours, etc., 
Kangaroo Ground, W. A. OSBORNE. 
Victoria, 
February 22, 1948. 

Post-Scriptum. In the article “The Control of Body Water 
Balance” appearing in the February 14 issue of this journal 
Professor Chandler Brooks remarks that vegetables have 
50% water. Is this a slip for 90%? 


ominations and Elections. 


THE undermentioned have applied for election as members 
of the New South Wales Branch of the British Medical 
Association: 

Raftos, John, M.B., BS., 1945 

‘  Duntroon Avenue,.Roseville. 

Leaver, John Fielding, M.B., B.S., 1946 (Univ. Sydney), 
c.o. Bank of New South Wales, 47, Berkeley Square, 
London, England. 

O’Loan, John, provisional registration, 1947 (Univ. 
Sydney), Mater Misericordie Hospital, Waratah, 
New South Wales. 

The undermentioned has applied for election as a member 
of the Victorian Branch of the British Medical Association: 

Davis, ‘Gilbert Maurice, M.B., ChB. (Aberdeen), 
Queenscliffe. 2 


(Univ. Sydney), 8, 


Births, Warriages and Deaths. 


Tue charge for inserting advertisements of births, marriages 
and deaths is 5s., which sum should be forwarded in money 
order or stamps, with the notice, not later than the first post 
on Monday, in order to secure insertion in the current issue. 


DEATH. 
Topp.—On February 24, 1948, at her residence, 37, William 
Street, Double Bay, New South Wales, Ellen Joy, wife of the 
late Dr. Robert Henry Todd, in her 88th year. 


<a 
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Books Received. 


“Peace of Mind’, by Joshua Loth Liebman; 1947. London 
and ray 44 William Heinemann, Limited. 8” x 5%”, pp. 220. 
Price: 8s. 6d 








“The Medical Annual: A Year Book of Treatment and 
Practitioner’s Index”, edited by Sir Henry Tidy, K.B.E., M.A., 
M.D. (Oxon.), F.R.C.P., and A. Rendle Short, M.D., B.S., 
B.Sc., F.R.C.S.; 1947 Bristol: John Wright and Sons, Limited. 
London: Simpkin Marshall (1941), Limited. 8%” x 58”, pp. 
614, with many illustrations. 
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Diary for the Wonth. 


9.—New South Wales Branch, B.M.A.: Medical Politics 
Committee, Ethics Committee. 

MarcH 11.—Federal Council of the B.MA. in 
Melbourne. 

MarkcH 11.—Victorian Branch, B.M.A.: 
committee. 

MarouH 11.—South Australian 
Meeting. 

MarcH 15.—Victorian Branch, B.M.A.: 

Library Subcommittee. 





MARCH 
Australia, 


Organization Sub- 


Branch, B.M.A. : Branch 


Finance, House and 


PE 
Wedical Appointments: Important Motice, 


MBDICAL PRACTITIONERS are requested not to apply for any 
appointment mentioned below without having first communicated 
with the Honorary Secretary of the Branch concerned, or with 
the Medical Secretary of the British Medical Association, 
Tavistock Square, London, W.C.1. 

New South Wales Branch (Honorary Secretary, 135, Macquarie 
Street, Sydney): Australian Natives’ Association; Ashfield 
and District United Friendly Societies’ Dispensary; Balmain 
United Friendly Societies’ Dispensary; Leichhardt and 
Petersham United Friendly Societies’ Dispensary ; 
chester Unity Medical and Dispensing Institute, 

Street, Sydney; North Sydney Friendly Societies’ 
pensary Limited; People’s Prudential Assurance Company 
Limited; Phenix Mutual Provident Society. 

Victorian Branch (Honorary Secretary, Medical Society Hall, 
East Melbourne): Associated Medical Services Limited; 
all Institutes or Medical Dispensaries; Australian Prudential 
Association, Proprietary, Limited; Federated Mutual 
Medical Benefit Society; Mutual National Provident Club; 
National Provident Association; Hospital or other appoint- 
ments outside Victoria. 

Queensland Branch (Honorary Secretary, B.M.A. House, 225, 
Wickham Terrace, Brisbane, B.17): Brisbane Associated 
Friendly Societies’ Medical Institute; Bundaberg Medical 
Institute; Brisbane City Council (Medical Officer of 
Health). Members accepting LODGE appointments and 
those desiring to accept appointments to any COUNTRY 
HOSPITAL or position outside Australia are advised, in 
their own interests, to submit a copy of their Agreement to 
the Council before signing. 

South Australian Branch ‘(Honorary Secretary, 178, North 
Terrace, Adelaide): All Lodge appointments in South 
Australia; all Contract Practice appointments in South 
Australia. 

Western Australian Bravich (Honorary Secretary, 205, Saint 
George’s Terrace, Perth): Wiluna Hospital; all Contract 
Practice appointments in Western Australia. All govern- 
ment appointments with the exception of those of the 
Department of Public Health. 


<i 
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Editorial Motices. 





Manuscripts forwarded to the office of this journal cannot 
under any circumstances be returned. Original articles for- 
warded for publication are understood to be offered to TH» 
MEDICAL JOURNAL OF AUSTRALIA alone, unless the contrary be 
stated. 

All communications should be addressed to the Editor, THs 
MEDICAL JOURNAL OF AUSTRALIA, The Printing House, Seamer 
Street, Glebe, New South Wales. (Telephones: MW 2651-2.) 


Members and subscribers are requested to notify the Manager, 
THE MEDICAL JOURNAL OF AUSTRALIA, Seamer Street, Glebe, 
New South Wales, without delay, of’ any irregularity in the 
delivery of this journal. The management cannot accept any 
responsibility or recognize any claim arising out of non-receipt 
of a unless such notification is received within one 
month. 

SUBSCRIPTION Rates.—Medical students and others not 
receiving THE MEDICAL JOURNAL OF AUSTRALIA in virtue of 
membership of the Branches of the British Medical Association 
in the Commonwealth can become subscribers to the journal by 
applying to the Manager or through the usual agents and book- 
sellers. Subscriptions can commence at the beginning of any 
quarter and are renewable on December 31. The rates are £2 
for Australia and £2 5s. abroad per annum payable in advance. 








